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THE SPEECH OF FIVE HUNDRED FRESHMAN 
COLLEGE WOMEN! 


SARA M. STINCHFIELD, Pus.D. 
Mount Holyoke College 


Since the fall of 1922, standardized tests in voice and speech 
have been given to all entering students at Mount Holyoke 
College. The chief value of such tests is the ease with which 
it becomes possible to classify students for training. Students 
handicapped by speech and personality difficulties may be 
selected for training in small groups or individually. Students 
who seem to conform to a satisfactory standard may be excused 
from speech requirements; superior students in speech attain- 
ment may be discovered at the outset and recommended to do 
special work or to elect suitable speech courses. 

Previous experience in various colleges seems to indicate 
that unless students are subjected to some examination in 
speech, many are graduated without having made any material 
progress in overcoming provincialisms, speech handicaps, 
personality difficulties, and even vulgarities of expression. 
Speech departments frequently never hear of such students. 
Many serious cases of lisping, stuttering, and indistinct utter- 
ance are present in every college, and personality difficulties 
which interfere seriously with college social adjustments are 
often ignored. As yet, the majority of our colleges are doing 
little to remove these handicaps. 

There should be no cause for disagreement along different 
lines of speech work. There seems to have been a certain 
amount of misunderstanding, however, in the past because of 
the failure to recognize the dividing line between the artistic 


1 Paper given at the joint conference of the New England and East- 
ern Teachers of Speech, at Harvard, April, 1924. 
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and scientific approach to speech problems. We need to know 
how to harmonize the two. 

In music much the same condition exists—there is the differ- 
ence between teaching a child to play the piano and teaching 
him to tune the instrument. Most people realize when some- 
thing is wrong with the piano, and they send for the expert, 
the piano-tuner. I have heard of a musician who found an old 
square piano quite out of tune, and as the owner was willing 
to risk his tampering with it, he undertook to tune it. Having 
a good ear he made it sound very well in the key of C in which 
he did the tuning, but not understanding the principle of the 
tempered scale, he left the piano out of tune in every key 
involving the use of sharps and flats. 

The same thing often occurs in the attempt to correct minor 
speech defects. A person trained along interpretive lines, like 
the pianist, may modify poise, appearance and speech reactions 
of a speaker so that under controlled conditions or in some 
situation the speech is correct and even excellent, but various 
faulty temperamental difficulties in the individual have not 
been even suspected. Many types of speech defects with 
‘fntroversion” or emotional imbalance need the scientific 
approach for their treatment, as does the successful tuning of 
the piano, otherwise one may obtain an accentuation, rather 
than a correction of the difficulty. For instance, in stuttering 
a person is often referred to various unscientific schools which 
“guarantee a cure.” Of course no reputable physician ever 
guarantees a cure. I have just received a letter from a lad 
protesting strongly against such unethical methods. He 
writes: ‘“‘Is there any standard method for the correction of 
stammering, which is at least partly reliable? There are so 
many relapses, after one has taken various guaranteed cures, 
that one loses hope!” 

The modern scientific methods of correcting speech dis- 
orders have followed the principles of physical medical treat- 
ment, i.e., not to treat symptoms, but causes. Take rheumatism 
for instance—our grandparents rubbed oil on lame jeints to 
secure relief from pain, but there was no known cure for rheu- 
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matism. Nowadays we find substances within the joints which 
produce rheumatism and the causes are often found in autoin- 
toxication produced by such conditions as diseased tonsils, 
decayed teeth, etc. Physicians do not treat headaches, though 
there are plenty of patent medicines which claim to do so. 
The scientific medical man seeks the cause of the headache 
and attempts to remove the symptoms by changing the causal 
conditions. 

The purpose of our speech examination is selective; the 
plan being that students handicapped by ineffective voice and 
speech or personality difficulties and maladjustments may 
receive the necessary training; that students who conform to a 
satisfactory standard may be excused from training; and that 
special talent may be encouraged. 

To secure a speech index or speech rating, the standardized 
Blanton-Stinchfield Speech Measurements (6) were used, which 
include an estimate of personality, of articulation of all con- 
sonant and vowel sounds in the language, of speech and voice, 
in the form of a series of objective and subjective measure- 
ments. The report of our findings is largely in tabular form 
with a brief explanation of each table. 

Table 1 gives the distribution by groups of the entering 
classes of 1922 and 1923, with percentage of students in each 
group. 

The striking fact in this study is, that although about one- 
third of the students last year and nearly half of the students 
this year passed the speech requirement, at least one-sixth of 
the Freshman class need definite corrective work, individually 
or in small groups. This makes a group of more than fifty in 
this year’s class. 

Besides these another considerable portion of the class, 
from one-fifth to one-fourth need speech training which is 
postponed to the Sophomore year. This group consists of less 
urgent cases than those in the corrective group. There seems 
to be no doubt that they should receive training before being 
allowed to graduate. 

It is a source of great satisfaction however to find an equal 
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number (one-fifth to one-fourth), who seem to have sufficient 
native ability to justify us in encouraging them to develop 
































TABLE 1 
| | YEAR 1922 YEAR 1923 
| Se acithiiadina 
GROUP pe eo. | Num- Per 
er O | ber of | 
oes | . of | ‘stu- = of 
dents — i aes | 
leer cent| | per cent 
I | Required Freshman work in speech | 
SOs isccincissiamaceccceet 2) 53 | 16 
II | Required Sophomore speech work | 
(ineffective speech)......... ..--| 421 19] 80 24 
III | Excused from speech requirement | 
- ar | | 
(QVOTASS BTOUP)... 0... ecicccceees La | 35) 144) 42 
IV | Recommended to elect speech be-| 
| cause of good standing in the | 
iy rateBanelieatiie senlmenypialgnefs | 60] 28] 63| 18 
i Didar ccls was ks Oe pauaaes | 216; 100| 340); 100 





Total number of students for both years, 556. 


TABLE 2 


Frequency table showing types of speech difficulties for which students are 
placed in Groups I and II (required Freshman and Sophomore speech 


classes), totalling 133 students. 1923-24 














PER CENT 

Oral inactivity and ineffective speech.................... 41.0 
Re OG OE I SE nooo vale os ecncns kas ceeneee 4s 17.0 
Faults of voice, rhythm and breath control.............. 25.0 
Stuttering, hesitation or other indications of nervousness 6.0 
I rata so tsb ceed Fae a ASE 6 We Seng ds <n eae 2.3 
a I ii ag Na is idk wea ihdinns wae Pr 0.7 
Mixed (more than one type of speech difficulty).......... 8.0 
WE ica as ic Sie ik dd MR wi des 100.0 





their talents by elective work, as voice, personality and social 
adjustment in these cases seem to be of the normal, well- 


balanced type. 
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The total number of entering students, September, 1923, was 
340. Of these 16 per cent were classified in required Freshman 
corrective group, and 24 per cent were classiiied in required 
Sophomore speech classes (see table 1). 

The largest group in this table consists of those who show 
general oral inactivity and ineffective speech, defects which 
seem to be based upon the general constitutional make-up of 
the individual. These cases have been particularly difficult for 
teachers in speech classes, being reported as “‘uninteresting”’ 
and “‘unreceptive”’ or “‘unresponsive’’ to training. 


Speech disturbances disappear when the individual feels free to 
express himself; that is, when he can give and take emotions in a nor- 
mal way. One must remember that the neurotic symptoms are, as it 
were, a morbid gain for the patient, and unconsciously he refuses to 
give them up. Chronic stutterers, like other chronic neurotics, make 
use of their stuttering to escape from all kinds of difficulties. Stut- 
terers, the world over, stutter most when they are confronted with dis- 
agreeable tasks, and a great many of them who have remained ‘‘cured’”’ 
for years, relapse when confronted with a painful situation. So that 
our treatment consists in showing the patient how to face reality. 
There is no royal road to the treatment of speech disturbances. It is 
the most difficult neurosis that one has to manage. There are very 
few cures effected among the adult chronic stutterers (1). 


All motor tics and habit spasms have an unfortunate effect on speech, 
as the motor activities tend to become less rhythmical and induce a 
condition of nervous exhaustion. Certain tics because they interfere 
directly with the free use of the vocal and speech mechanisms, must 
be specially considered by the speech worker (2). 


Many of these tics have their foundation in some slight physical 
disability, which should be removed. Some, unfortunately, have their 
foundation in psychic disability, the removal of which is a longer and 
more difficult process. All, whether of physical or of psychic origin, 
have a definite psychic value. The organism does not continue useless 
movements. They may be apparently useless, may even seem so to the 
person who has acquired them, but that they are embiems of some need 
or serve some purpose in the emotional life of the persen cannot be 
doubted (3). 


Although the experiment is relatively new at Mount Holyoke, 
we feel justified in saying that the more severe types of speech 
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defects, emotional imbalance and lisping, sometimes give the 
better prognosis, because in such cases the student more 
readily recognizes her handicap, and exerts herself to overcome 
it. Hence, what sometimes seems an utterly hopeless case, 
may turn out to be most hopeful, while comparatively mild 
cases, may make little if any improvement. This applies 
particularly to hysterical stutterers, in whom surprisingly good 
results are often obtained in a short time, while seemingly 
mild stutterers show little improvement after the expenditure 
of much time and effort on the part of the teacher and the 
pupil. This does not hold for chronic stutterers, or for many 
cases of speech disorder where there are severe organic and 
functional factors in the background, such as oral and nasal 
malformations, epilepsy, infantile paralysis, etc. 

It will doubtless be surprising to many persons to learn that 
among the highly selected group of girls who are admitted to 
college, we find such a variety of types of speech difficulties, 
all of which are recognized as more or less serious handicaps in 
post-college days. Considering the great stress that is placed 
upon appearance, address and behavior by employers of women, 
it seems a very great misfortune for our girls to fail of success 
because of a remedial speech difficulty. 

A striking illustration of the need of speech training during 
college days came to the attention of the writer recently, when 
a high school teacher of English was referred tous. Her speech 
was of the oral inactivity type in which the tongue contacts for 
various consonants were inaccurately made, and there was a 
disagreeable lateral lisp present. No one had ever called the 
attention of the girl or her parents to the presence of this speech 
defect. It was only when she began to teach that she realized 
that she possessed a speech handicap. 

Another instance came to our attention recently in consul- 
tation with a dentist who has suffered a lifetime from feelings 
of inferiority due to congenital cleft palate. This condition was 
allowed to go uncorrected for several years with the result that 
the youth became embittered, sensitive, brooding and morose 
to the extent that in adult manhood he cannot throw off these 
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moody tendencies, even though the condition which originally 
produced them, has been removed. He recently refused to 
appear before two distinguished dental organizations, where he 
had been invited to demonstrate his newly invented dental 
appliance—his refusal being based on fear of failure or ridicule, 
even though he now has a pleasing personality and a rich 
resonant voice quite free from nasality. 


If the speech defects are in reality symptoms of an unwholesome 
temperamental condition, attempts to cure the symptoms without 
reference to the temperamental factors are found to be ineffective. 
It is obvious that recurrence of the symptoms is to be expected. Occa- 
sionally the speech trainer may be fortunate enough to resolve the 
conflict, and so bring about permanent relief. Temporary alleviation 
which relapses as soon as the patient dispenses with treatment indi- 
cates how great is the force of suggestion, how largely the speech defec- 
tive depends upon others for the stamina necessary for proper speech (4). 


Moreover adequate provision seems to have been made for 
corrective work for most of the physical defects which do 
appear. Access to the health and medical reports of these 
students was possible through the codperation of the depart- 
ment of physical education and it seems clear that very few 
students with serious physical defects are admitted. 

There is a striking difference between the findings given in 
graph I and graph II, in which mental and physical difficulties 
are indicated. 

The obvious conclusion resulting from a comparison of these 
tables is that while 21 per cent show physical defects, nearly 
twice as many students are below normal in the ability to 
adjust themselves to their social environment. (By normal, 
as here used, we mean those people who are classified as belong- 
ing to the active-controlled, socially adjustive type.) Twenty- 
one per cent is a much lower proportion than one would expect 
to find in a group of this size. The college group is obviously a 
selected group (graph I). 

Graph II (behavior types and psychic difficulties) indicates 
that 36 per cent need attention. 
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Graph 1 —- Shewing Physical 
Conditions Associated With Difficulties mt, 5 Freshmen —~— 1923-24 
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Adjustment to the exigencies of life is the great and fundamental 
mental law on which all human intercourse is based, and all human 
happiness. The child cannot dominate the world. If he could it would 
not bring him happiness, because it would not bring him friends. The 
earlier he is taught the simple practice of looking at his needs from 
the point of view of society, desiring for himself only those things that 
would be reasonable if demanded by the whole race, and accepting 
those things that it were not well should be changed, the greater will 
be his opportunity for normal emotional life, and healthful spiritual 
development. Normal speech is only present where these two attri- 
butes are present (3). 


In the Mental Hygiene Primer, Dr. Pratt writes: 


Although men and women in years, many persons because of their 
mental make-up, for which early parental influence and environment 
are chiefly to blame, habitually carry over into adult life many of the 
dependent habits and customs of thinking of their childhood, only to 
find that reality demands a life adjustment based on mature 
mechanisms. 

The whoie mental hygiene movement is rapidly getting back to its 
starting point—early childhood—and is dedicating a large portion of 
its program to this period. During this flexible and formative age 
sound habits of mental health can best be instilled and faulty ones 
corrected. 

Mental hygienists are stressing one great point, namely, that in 
most cases of nervousness, in many cases of delinquency, in some cases 
of insanity and in almost all cases of child behavior or conduct disorder, 
the trail leads inevitably and directly back to the home and the parents. 
And this fact operates in just the same fashion and with almost as much 
vigor and frequency among families of the well-to-do 1s it does in the 
tenements (5). 


Social and economic maladjustments, behavior problems, 
psychopathic reactions ranging from feelings of inferiority to 
suicidal tendencies, often have their roots in mental difficulties 
of individuals who may influence large groups. A peculiar 
mental ‘twist,’ warped judgment, or feelings of inferiority 
due to repeated failure, may be the explanation of incipient and 
mild behavior disorders among college girls, particularly those 
of a repressive, introvert type. While there is much to be said 
in favor of a limited amount of “New England reserve,’’ there 
are undoubtedly cases of anxiety neurosis which result from 
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severe repression of the normal play life, or from severe criticism 
by the elders of comparatively mild offenses in adolescence. 
Graph II suggests rather a large per cent of such cases among 
our entering college girls. 

We sometimes find an ‘“‘apathetic-inert”’ girl, who is passive 
rather than active in her attitude toward life; or she may be of a 
sophisticated, ‘‘poseur’”’ type Her reactions seem character- 
istic of a physically passive, rather than of an active 
individual—not unlike the frail, exotic Burne-Jones ideal of 
half a century ago This is not the type of girl who wins prizes 
in the athletic contests of today. She may be a good student, 
and yet suffer from innumerable minor ‘‘ailments.”’ 

The ‘‘phlegmatic or deliberative’ type differs from the 
above in mental and in physical characteristics. This type of 
‘student inclines to be faithful and plodding, but rarely takes 
high honors. Instead of being erratic, she is steady, industrious 
and fairly regular in habits, but less artistic, more easy-going 
and less easily disturbed than the former type. She may not 
fail in her work but she is inclined to be slow-moving, lethargic, 
deliberate or procrastinating. 

The ‘‘over-reacting or over-compensative” type often results 
from the desire to conceal some real or fancied inferiority. The 
girl is anxious to be well-liked, and being unable to attract 
friends easily enough in ordinary ways, adopts bizarre, fan- 
tastic or clownish tricks and mannerisms which make an appeal 
to her group, because of their unusual character, novelty and 
seeming originality. 

There are always a few girls who find their way to college, 
who have been singularly isolated from playmates of their own 
age, or who have developed a feeling of social inferiority as a 
result of some real or imagined family stigma. The impression 
made upon the memory of the growing girl seems well-nigh 
irradicable. Thus, the daughter of a divorcee, in one instance, 
appeared to be a sophisticated ‘‘flapper’’ of the cosmopolitan 
type, world-weary at eighteen, “‘bored’”’ by most of the youths 
of her acquaintance. In reality she was a girl of unusual 
mental endowments, who stood high in college work, being 
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witty and attractive socially, despite her affectation of ‘‘bore- 
dom.” She was distrustful of men and wary of their attentions, 
because of her knowledge of her mother’s unhappy marriage. 
When some of her unethical reactions were discussed with her 
by an older woman whom she liked, and her responsibility for 
influencing the standards of her group was brought to her 
attention, she became coéperative, responsive and a valuable 
asset to the group. Though her energies seemed sometimes 
foolishly directed, there was a definite change in attitude, and in 
the influence which she exerted. The active-uncontrolled girl 
is often one of the most useful, socially, and important to the 
group in which she belongs. Much can be done to control, 
curb or direct her tendencies, under right conditions. 

The “hysterical” girl is more commonly discovered by the 
room-mate of the offender than by members of the faculty. 
She constitutes a serious problem, as she readily gains the 
sympathy of the uninitiated by her temper tantrums, crying 
spells, “nervousness” and other neurotic symptoms. She must 
have an audience for her ‘‘attacks,’”’ so she frequently chooses 
the time when she actually disturbs the work of a large group 
of students, who attempt to minister to her needs by giving the 
desired sympathy. In one group it was quite common for a 
girl accused of indiscretions and irregular conduct, to retaliate 
by hysterical crying “‘fits,” in which her violent efforts to secure 
sympathy served to distract her accusers. In this way she 
sought to avoid the deserved rebukes of her companions who 
were entirely justified in demanding that she conform to higher 
standards of conduct. The reactions of the hysteric can best 
be dealt with by an experienced person who knows when sym- 
pathy should give way to firmness, decision and judgment in 
dealing with the matter. 

The “‘negatively-suggestible”’’ person is commonly known as 
“stubborn.” Such a girl reacts to suggestion by going directly 
contrary to the proffered advice, or she makes a negative adjust- 
ment in which her parents lose her confidences. Teasing on the 
part of older brothers and sisters, relatives and even by parents 
may develop such a lateat tendency in any child. It is not that 
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one “takes after’ one or the other parent in this matter! It 
is much more likely to be an acquired characteristic. This 
stubbornness is a difficult thing to overcome in adult life, 
though the knowledge of the danger may assist one in guarding 
against it. 

Tendencies to react in any of the above ways are present in 
many of us. The reaction may depend upon education, 
training, environment or immediate stimulus, decidedly more 
than upon inherent characteristics, social inheritance or an- 
cestry. Certainly no young person should be graduated from 
our colleges without having these tendencies, when they exist, 
brought into consciousness, in order that the individual may 
have help in solving her difficulties, and in overcoming handi- 
caps before they become a part of her habit equipment, per- 
sonality and fixed attitude towards life. 


SUMMARY OF RESULTS 


1. From the standpoint of articulation the most frequent 
causes of failure are the provincialisms and local dialects in 
New England and the middle-Atlantic groups, the inverted 
“r’”’ of the middle West and the quality of the Southern vowels. 

2. Many minor defects were discovered which indicated 
personality difficulties, emotional imbalance and ineffective 
social adjustments (graph II). 

3. A high percentage of inaccuracies on s and z sounds and 
their combinations were found (table 2). 

4. On the whole, students from private schools did better than 
those from public schools and those who had had a little speech 
training seemed to pass the tests more easily than those who 
had received none. 

5. Negligent lisping or oral inactivity seems more common 
than organic lisping (this latter being due to some physical 
defect in the mouth or in the dental condition). 

6. Of the nine Freshman students sent home at mid-semes- 
ters, for failure in college work, four, or nearly fifty per cent, 
were classified at entrance to college in the speech correction 
group. 
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7. The speech tests give us an opportunity for observing 
emotional disturbances, feelings of inferiority, peculiarities of 
personality, nervous instability and so on, which if left un- 
corrected may interfere seriously with success in college and 
afterwards. Our chart (graph II) shows how much more 
common these mental disturbances are than are physical defects 
in the college girl. The latter have been provided for, for many 
years by the corrective work of the physical education depart- 
ment. We hope to do an equally effective job with the mental 
peculiarities. 
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WHEN IS A MAN INTOXICATED? 


H. L. HOLLINGWORTH 


Columbia University 


“When is a man baptized?” was once a provocative ques- 
tion. When he has been immersed, or only when he feels a 
holier impulse, or not until his fellows can testify to his good 
works? In somewhat the same captious vein the question has 
more recently been, ‘‘When is a man intoxicated?” When 
he “feels a misery in his breast?” Or only when the neigh- 
bors complain of him? Or not until a technical expert dis- 
covers a deviation in his reaction time or alcohol in his blood 
stream? The practical question, as to what does or should 
constitute the legal criterion, does not concern us here. It is 
obvious that there are degrees of intoxication, and that the 
psychologist’s notion of it may not accord with that of the 
policeman. 

The question we raise, instead, concerns the way in which 
various usable criteria are related to the different degrees of 
toxic influence. Excluding the criteria of the chemist and the 
physiologist, at least three types of indication are experimentally 
available in a psychological study of the nature of any drug 
effect. These may be briefly described as follows: 


a. Subjective or introspective report. The individual’s verbal com- 
munication of the state of his feelings, his array of sensations, im- 
pulses, inclinations, and other experiences. 

b. General conduct or overt behavior. The individual’s attitude, 
appearance, gait, gesture, facial expression, motor control and the 
like, capable of report by another observer or witness. 

c. Technical measurements. Accurate determination, under con- 
trolled conditions, of changes in capacity or variability in the per- 
formance of standardised tasks, functions or processes. 
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In all three ways—introspective account, overt behavior, and 
technical measurement—may be sought symptoms of the 
effect of a drug, or, indeed, of any other influence. Of these 
three methods, which is the most accurate, the most sensitive? 
Which type of symptom detects the smallest change or betrays 
the least influence? For one thing, the answer to this question 
would throw considerable light on conflicting expert testimony, 
in connection with drug effects. Nor is it likely that an a‘ 
priori reply can be anything but a guess. For this reason it 
seems worth while to report an experimental inquiry into the 
facts. 

Under conditions more fully described in my recent papers 
on “The Influence of Alcohol,’’ six male subjects were studied 
for a period of two weeks. During this time they were given, 
according to a systematic schedule, various dosages. On some 
days no dose of any kind was given (blank or normal days). 
On others varying amounts of a control dose were administered 
(control days). On other days amounts of alcohol ranging 
from 39 to 78 cc. were given at mid-day, in a brew equal in 
quantity to the amounts of the control brew. 

Each subject kept a “‘personal data book,” in which each 
day he recorded his general state of well-being, any unusual 
feelings or sensations, his evening activity, and the amount 
and quality of his sleep that evening. Five judges (with 
psychological training) were given these reports, shuffled in 
random order, each man’s report for a given day being on a 
separate slip of paper. The judges were told that on some 
days the man had alcohol, on some days the control and on 
some days nothing. They were asked to sort the slips into 
these three piles, according to their best judgment of the sig- 
nificance of the reported introspections. 

On the other hand, three observers who were present in the 
laboratory with the men throughout the whole time of their 
work had every opportunity to note their conduct, conversa- 
tion, appearance, their attitude toward one another and toward 
the experimenters, and observed them during the test pro- 
cedures, but without making comparison of records. At the 
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end of each day, each observer (two women and one man) 
reported any unusual signs or symptoms noted in any of the 
subjects, or else wrote them down as normal or usual in every 
way. Five judges (those previously described) now arranged 
slips bearing the separate reports (by all observers for each 
man for each day) into three piles, according to their judgment 
as to whether the observer’s report indicated alcohol, control, 
or normal day. 

At the same time the objective measurements in an array 
of tests were secured, and these have been presented in other 
papers. For the present we are merely interested in the gen- 
eral results of these tests and the question of the degree of drug 
influence which they were able to detect. In this respect we 
are now able to compare the three modes of report just de- 
scribed. 

By way of illustration of the type of material borne by the 
slips the following samples are shown, chosen at random. Since 
there were six subjects and five judges, there were for each 
experimental day 30 verdicts based on introspection and 30 
based on reported conduct. We have distributed the verdicts 
for each subject, and then combined the results for all six sub- 
jects, thus giving the general effect of the day’s judgments, based 
on the introspection or the conduct reports for the day in ques- 
tion. These resemble somewhat the task of a judge or jury, 
confronted with the defendant’s statements on the one hand 
and the testimony of witnesses on the other hand, the testi- 
mony being limited to “observed facts,” and excluding in- 
ference. 





Samp.Le Data Siips—INTROSPECTIVE REPORTS 


11-II. Fair this forenoon, sick and nauseated in afternoon. Later 
in evening very disturbed, dizzy and exhausted. Imag- 
ination terrifically active. Wrote a song before going 
to bed. Slept heavily, usual time. 

12-I. Felt lively in forenoon, cheerful and comfortable. About 
the same in the afternoon, but a little tired. Felt fine in 
the evening, and tooka walk. Sleep good, usuz] amount. 

17-III. Felt good in the morning. Some dizzy in the afternoon, 
which began to wear away at about 3 p.m. As usual 
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in the evening, perhaps a little dull. Sleep good, 
usual amount. 

10-IV. Very slight cold, few sneezes during the day. Otherwise 
as usual. Sleep as usual, good. 

17-V. Very active in the morning, with keen desire to make 
better records. In afternoon slightly exhilarated, and 
sleepy from 2 to 4 p.m. Feeling was slightly benumbed. 
Lazy all afternoon. Power of nervous tension seems 
taken away, without which I cannot make a good tap- 
ping record. In the evening, as usual. Sleep, as usual. 


Samp.LeE Data Sitips—Conpuct Reports 


11-II. A. Exuberant at 1 p.m., tended to break away from routine 
(thus brought chair from next room, which he had 
never done before). Then became sick and mourn- 
ful, slow, could scarcely steady self for pulse records. 

B. Blood shot eyes, can’t seem to see right, very slow, 
holds his head. Better at four o’clock. 

C. Frightfully sick, so he couldn’t do any tests with a 
quarter of his usual vim. Complains he never felt 
more beastly in his life. 

11-V. A. Seemed -extra cheerful, but no other symptoms. 

B. Talked more than usual, inclined to laugh. Unsteady 
and said he “felt happy.” 

C. All right, but ‘‘silly.”’ 

14-III. A. Nothing special noted. 

B. As usual. 

C. Nothing special noted. 

16-VI. A. Said he felt exhilarated but did not show it by talk- 
ativeness. 

B. Same as usual, perhaps a little less talkative. 

C. Acted as usual. No comments. 


Table 1 gives the percentile distribution of the judgments for 
each of the experimental days here studied, when all six sub- 
jects are grouped together, and the judgments of the three 
observers all included. In the first vertical column is given 
the dosage for a given day. In the other columns are given 
the distribution of the verdicts, by the two methods, under 
the three headings. 

On the whole the 39 and 5? cc. doses give results closely 
alike, and the 65 and 78 ce. r.cords are also very similar. But 
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the results for the former (called here small doses) are very 
different from those for the latter (called large doses). Com- 
parison of the results can most reliably be based on the four 
arrays—normal days, control days, small alcohol days and 
large alcohol days. The following conclusions are suggested 
by such a comparison of the distributions of the judgments— 
there being in all 60 judgments for each type of day. 


TABLE 1 
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Blank Days are correctly judged as “normal” with less than 
10 per cent error, the errors being very slightly biased toward 
the alcohol verdict. Judgments are about equally reliable, 
whether based on the introspective accounts or on the conduct 
reports. 

In the case of the control days, judgments based on the con- 
duct reports are not distinguishable from the verdicts ren- 
dered on blank days. But in the case of judgments based on 
introspective accounts, the control days are diagnosed correctly 
in considerably more than half the number of cases. Based on 
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these accounts the control days are just about as correctly 
identified as are the “small alcohol” days, on the same basis. 

With “small alechol” doses, about half the judgments based 
on the introspective accounts will be for and half against the 
verdict “alcohol.” Of the half against alcohol, about equal 
numbers favor control and normal. That is to say, three- 
fourths of the judgments agree that ‘‘something is wrong,”’ but 
only half of the total judgments correctly identify the con- 
dition. Based on the conduct records, however, the verdict 
is against alcohol, in a ratio of about 3 to 1. The non-alcohol 
votes here favor normal, but the votes for normal in this case 
are only half as frequent as on actual normal days. Judg- 
ments based on subjective account are thus more reliable than 
those based on behavior record, for the small doses. That is 
iv say, alcohol affects the feelings before it does the grossly 
observable conduct. 

With “large alcohol” doses, the votes are overwhelmingly 
for alcohol, whether based on subjective account or on be- 
havior report. And the distribution of the judgments is quite 
alike in the two cases. 

Generalizing, we may say that, if a majority vote be allowed 
to decide for or against intoxication, the small alcohol doses 
do not produce it when the judgment is based on the behavior 
reports. When the verdict is based on the introspective 
account, the alcohol effect is just barely said to be present. 

Much the same thing is to be said for the control days, 
except that here the behavior reports are of no value at all 
and control days are confused with normal rather than with 
alcohol days. Large alcohol days are correctly judged by a 
three-fourths vote, whether based on introspective account or 
behavior report. 

During the course of the experiment, measures were made 
of ability in steadiness, tapping, codérdination, color naming, 
adding, opposites, substitution, paired associates, and pulse 
rate. Every one of these measured traits or processes re- 
veals the effect of the “‘small alcohol’ doses, positively and 
unambiguously. This effect the behavior reports failed to 
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reveal, and the introspective accounts disclosed it only equivo- 
cally and by a narrow margin. 

In fact, in a special experiment, covering one day, in which 
the effect of added dosage was studied, beginning with 13 ce., 
four of the technical tests, viz., adding, substitution, opposites 
and paired associates, began to show definite alcohol effects 
after only 26 cc. These are the most clearly verbal, abstract, 
symbolic or mental of the processes examined. 

It seems clear then that effects may be present which are 
measureable by properly chosen technique long before they 
are manifested in the individual’s gross conduct in a normal, 
social, working situation, and even a considerable time before 
they are indicated by the subjectively reported symptoms. 

The order, in decreasing accuracy, is as follows: 


A. Testimony of technical measurements 
B. Evidence of subjective or introspective accounts 
C. Judgments based on general conduct or overt behavior 


In the present experiment the third of these identifies only 
the large dose effects, the second correctly identifies the small 
dose effects, whereas the first correctly identifies effects from 
doses smaller than any of these here considered. In the case 
of alcohol, at least, the effects will need to be of that order of 
magnitude produced by what are here called “large doses’’ 
(65 to 78 cc.), consumed within a period of not more than one 
hour, before all three sorts of testimony agree. 

It is at least clear, at any rate so far as alcohol is concerned, 
that the technique of experimental psychology is capable of 
detecting drug effects considerably smaller than those revealed 
by introspective testimony or by general observations of 
appearance and behavior. Whether or not ‘‘toxic effects’’ 
are present can be determined only after the method of their 
detection is specified. Until such specification is agreed upon 
or conventionalised, we may expect expert witnesses to dis- 
agree and judicial decisions to be uncertain. 

Finally, it is quite possible that the value of these three 
modes of detection will vary with the drug concerned. That 
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drug effects, of any kind, will be shown in gross conduct more 
readily than in the technical measurements, seems quite un- 
likely. Whether or not some drug effects show themselves 
more reliably in introspective account than in either of the 
two other methods, is at least problematic. It is also entirely 
possible that the method best suited for one individual is not 
the most sensitive for another—that autogenic reinforcement, 
for example, might enable one individual to maintain his 
technical performance and also to control his appearance and 
general conduct, although a frank introspective account would 
reveal the presence of a disturbing influence. In the present 
instance we have ignored such individual differences in favor 
of an indication of the general tendency in the case of the 
three modes of detection. 

Definitely supporting these conclusions concerning the rela- 
tive accuracy of the three methods, are the results of some 
experiments which I reported about twelve years ago. In this 
case a study was made of the accuracy of performer and of 
witness in judging whether a test performance just completed 
was “usual,” “worse than usual” or “better than usual.” 
Since actual measurements were also made, but kept from the 
knowledge of the judges, we have in this instance also the 
three techniques—performer’s introspection, observation of 
witness, and technical measurement. 

Considering all those cases in which the judgments were 
rendered with anything but the lowest degree of confidence 
(A and B judgments) the per cent correctness of the verdicts 
by the three methods were as follows: 





A. Testimony of technical measurements. 100 per cent correct 
B. Introspection of performer............ 84 per cent correct 
C. Judgment of witness.................. 80 per cent correct 


The order of relative accuracy is quite the same as in the 
case of the present drug experiments. 

It is not my purpose to impugn the practical value of the 
usual testimony. It may well be that for legislative purposes 
the most useful criterion is to be found in the rough observa- 
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tions of a witness, unsupported either by introspective accounts 
or by technical measurements. But this method we have 
shown to be the least accurate and the least sensitive of the 
three techniques here studied. When it is concluded that 
“there was not the least sign of intoxication;”’ that the drink 
“did not in the slightest degree impair the mental faculties 
or bodily functions; and that “none manifested the slightest 
symptom,” it is at least scientifically, and perhaps practically 
important to realize that the presence or absence of a symp- 
tom is obviously a function of the technique employed in 
searching for it. In the present connection we have been 
interested merely in the determination of the relative accuracy 
of three such techniques. 








THE CLINICAL VIEWPOINT IN VOCATIONAL 
SELECTION! 


MORRIS 8. VITELES 


University of Pennsylvania 


This paper grows, in part, out of a conference with the works 
manager of a metal working plant. This gentleman was faced 
with a production problem in three departments: (1) a press 
room, (2) a milling and drilling room, and (3) an assembly 
department. He had developed an almost naive faith in the 
potency of psychological tests for solving this problem by se- 
lecting workers best qualified for each of these three types of 
work. In discussing the proposed tests the works manager 
insisted upon placing the following limitations upon the work 
of the psychologist. 

1. That the tests be limited to between thirty and forty-five 
minutes. 

2. That only machines and material found in the plant be 
used in the manufacture of the apparatus involved. 

3. That the tests, when devised, be capable of administration 
and interpretation by a clerk in the employment office. 

It is the third limitation which is to be discussed in this paper. 
The first impulse is to criticize the works manager for insisting 
upon this limitation. But it requires only a hasty glance over 
the literature of vocational selection to discover that he was 
merely insisting upon a condition which the vocational psychol- 
ogists have themselves established. Again and again, both in 
technical articles and in advertising announcements, have these 
psychologists repeated that these tests can be given, graded, and 
evaluated by a minor clerk in the employment office. Only 


1A paper read at the meeting of the Industrial Section, American 
Psychological Association, Washintgon, December 30, 1924. 
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rarely has it been suggested that the objective scores of voca- 
tional tests are at best uncertain diagnostic criteria; that these 
must be supplemented by an observation and analysis of per- 
formance by a trained examiner. 

For example, in a lengthy exposition on “Measurement in 


Vocational Selection: an Outline of Research Procedure,” 
Freyd states that? 


it requires more training to conduct an experiment in vocational tests 
than to administer the tests. An economy of effort will result if the 
experimenter assigns the task of administering the tests to another. 
He should insist on the selection of a tester who is fairly intelligent, 
polite and tactful, and favorably inclined toward the theory of tests 
and scientific method in general. 


In a later section of the same article he says that “the main- 
tenance of test procedures and other measurements in vocational 
selection clearly demand an oversight of a carefully statistically 
trained and judicious-minded person.” It is important to note 
that in neither the case of the supervisor of test procedures 
nor of the administrator of tests is training in psychology men- 


tioned or even implied. Apparently, politeness and statistics 
are more important for successful work in vocational selection 
than psychology. Moreover, it is the duty of the overseer to 
supervise the maintenance of test procedure. no place is it 
suggested (and Freyd’s viewpoint in this conneftion is a repre- 
sentative viewpoint) that it may also be the function of psychol- 
ogists working in industry to evaluate and interpret not only 
the score, but the actual test performance of the individual 
applicant for employment. 

The insistence upon this point of view is based upon a number 
of assumptions. 

1. The first is a statistical assumption. It says that*® 


?Max Freyd, Measurement in Vocational Selection, Journal of 
Personnel Research, vol. II, nos. 8 and 9, December, 1923—January, 
1924, p. 377. 

’ Max Freyd, Measurement in Vocational Selection, Journal of 
Personnel Research, vol. II, nos. 8 and 9, December, 1923—January, 
1924, p. 272. 
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the test score in the practical situation is always the known variable 
and from it the probable degree of vocational success may be predicted 
on the basis of the known relationship of test scores and degrees of 
vocational success. According to this assumption the evaluation of 
the tests consists in the comparison of two series of measurements 


made of the subjects of the experiment, the test scores and the criterion 
of success. 


There is no time here to criticize in detail this assumption. 
Those of us who are interested in the examination of children 
for educational purposes, for correctional purposes, or for pur- 
poses of guidance have found it impossible to diagnose and treat 
on the basis of objective score alone. It has been found nec- 
essary to supplement the objective data of mental measurement 
with the observation and analysis of performance. Mental ages, 
1.Q.’s, and time scores have been found to be useful in guiding 
the examiner, but not in directly indicating the intellectual level 
or specific abilities of children. 

There is a qualitative aspect of mental analysis which goes 
hand in hand with quantitative analysis. Maxfield points out 
that‘ “in the use of standardized mental tests subjective judg- 
ments of the experienced examiner in regard to the qualitative 
aspect of the subject’s reactions, whether verbal responses or 
other types of behavior, are significant.” 

The clinical psychologist has been forced by experience to 
place himself in the position of a physician in the matter of 
diagnosis and recommendation. With reference to diagnosis 
the psychological test may, in a sense, be compared to the vari- 
ous objective tests, some of them laboratory analyses, made by 
the physician’s assistant. The physician permits his assistant 
to test the temperature of the patient, to read his pulse; he 
seeks the laboratory technician’s report on the blood count, the 
incidence of sugar in the blood, the rate of oxidation, etc., but in 
practically no instance does he throw upon the assistant techni- 


«F. N. Maxfield, The Use and Abuse of Standard Intelligence Tests 
in Individual Examinations. Reprinted from the Proceedings of the 
48th Annual Session of the American Association for the Study of the 
Feebleminded, 1924, p. 21. 
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cian the responsibility of a diagnosis. Diagnosis involves an 
interpretation of the objective data—interpretation involving 
scientific knowledge which the assistant does not possess, and 
which, therefore, makes him incompetent to render a diagnosis. 
There are very few exceptions; the technician’s report of a four 
plus Wassermann establishes without doubt the presence of 
syphilis, and in a sense dictates the diagnosis and the treatment, 
but even in medicine these specifics are rare, and in the field of 
psychology the test which is a specific diagnostic measure is 
still rarer, if it exists at all. 

“Many psychologists,” as Maxfield’ wisely observes, “have 
had the tendency to confuse mental measurement with analysis 
and mental interpretation.”’ In vocational selection in industry 
this has especially been the case. Statistics and the statistical 
point of view have dominated. It is the opinion of the writer 
that in the cause of greater scientific accuracy in vocational 
selection in industry the statistical point of view must be supple- 
mented by a clinical point of view. It must be recognized that 
the competency of the applicant for a great many jobs in 
industry, perhaps even for a majority of them, cannot be ob- 
served from an objective score any more than the ability of a 
child to profit from one or another kind of educational treatment 
can be observed from such a score. There is no reason for 
suspecting that the capacity of an individual motorman to 

void accidents, or of a printer’s apprentice to profit from in- 
struction in this trade can be expressed in an objective score, 
as easily interpreted by a minor clerk as by a trained psycholo- 
gist, than for suspecting that the mental status of a child is 
revealed in the I.Q. which can be obtained by any teacher 
who owns a copy of Terman’s Condensed Guide and a set of 
testing material. The one problem is as complicated as the 
other; the objective score in one case has in it as many elements 
of error as in the other, and an adequate diagnosis in both 
involves interpretation by a trained psychologist based on 
observation of performance and a consideration of related 
data. 


6Id., p. 23. 
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2. Another assumption which has led to the domination of the 
statistical point of view in vocational selection is that industry 
is not ready to pay the cost of a more refined and more detailed 
method. This assumption is perhaps justified in fact. The 
strings of industry’s purse are sensitive, and it is probably true 
that the envisagement of a too ambitious program of vocational 
selection, even if it were endowed with more of the quality of 
scientific accuracy, might well result in the absolute closure of 
the purse, and the stoppage of the slight dribble of coins which 
have been carefully counted out for psychological work in 
industry. This is a real danger, but it hardly justifies the easier 
and the less scientific course. Education of industrial managers 
to the problems and needs of adequate research and the en- 
couragement of endowed research are the ways of meeting this 
contingency. There may be a delay in the development of the 
application of psychology in industry, a diminution in the 
quantity of work, but this is preferable to the defense of a posi- 
tion which will prove ultimately to be untenable. 

Industry should be told quite frankly that there are some 
jobs for which workers can be satisfactorily selected by means of 
tests graded and statistically evaluated by minor clerks in the 
employment office. The specific jobs for which this holds true 
are determined in part by the duties of the job, the universality 
and what might be termed the superficiality of the qualities 
needed for success in the job, and by certain economic factors 
such as cost of labor turn-over, the relative turn-over of the 
total group employed in this type of work, the time and cost of 
training, etc. But industry must also be told with equal frenk- 
ness that there are a great many jobs for which workers can 
not be adequately selected by tests administered and inter- 
preted by employment clerks. It must be told that the selec- 
tion of applicants for such ‘obs involves an examination by a 
trained psychologist who depends upon his scientific knowledge 
of human behavior as well as upon the test results. Industry 
must be told that the immediate cost of such a procedure may 
be great, but that ultimate economy is implied in the acceptance 
of such a procedure. 
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3. A third assumption, implied rather than stated, an assump- 
tion which is perhaps not recognized by a great many workers 
in this field, is that of the relative unimportance of the individual 
worker in industry. A selective process which is satisfied with 
the probable adequate selection of a group of workers, rather 
than with the proper placement of the individual worker (and 
such is the case n selection based upon objective scores alone) 
fails to give adequate consideration to the well-being and in- 
terest of the individual worker, an interest which in comparison 
with the point of view of European psychologists, has been 
shamefully neglected by the American psychologist. 

Other assumptions can be stated, but they can not be pre- 
sented in a paper of this length. 

A discussion such as this of the clinical viewpoint in industrial 
selection involves a reconsideration of the place of the psychol- 
ogist in industry. The acceptance of the statistical viewpoint 
makes place in industry for what has been called a psycho- 
technician, a worker with a minimum training in psychology 
and a maximum training in statistics. He is a technician in the 
fullest sense of the word, well trained in method, but not 
in theory. He understands the various steps to be taken in 
standardizing a test and in statistically treating the results for 
the revelation of significant scores. In many cases he need 
know little about mental tests, since statistical treatment will 
reveal the significant ones, although a little information about 
tests may be helpful in providing shortcuts in the determination 
of the significant ones. Of clinical observation and interpreta- 
tion of performance he need know nothing at all, and generally 
knows nothing. He is a consultant in industry, supervising 
the construction and statistical evaluation of tests and the 
administration of such tests by a polite, but not necessarily 
intelligent, clerk. 

If the clinical point of view is to affect vocational selection the 
worker must be more than a psycho-technician. He must be a 
psychologist trained in psychological theory and methods as 
well as in statistics. He must be more than a consultant; he 
must be a co-worker in the personnel department, imbued 
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through experience and study with an understanding of the 
selection problems of the particular plant and with the problems 
of the job for which he is testing. He must function in the 
examination of the applicant, applying his experience in the 
observation and analysis of performance in deciding whether a 
given applicant should be employed. He becomes in a sense 
a sort of superior employment officer, weighing the test score, 
his observation and analysis of performance with other essential 
data about the applicant in determining whether or not the 
applicant is competent for the job. His judgment is a diagnosis, 
as that of a physician, based upon a consideration of all the data 
affecting success or failure on the job. 

These are the two extreme positions. There may be all 
sorts of compromises, but the necessity of the active functioning 
of the psychologist in the employment of the individual worker 
is a necessary concomitant to the adoption of the clinical view- 
point in vocational selection. 

This does not mean that there remains in industry no place for 
what has been called the psycho-technician in industry. He has 
exactly the same place in industry as the laboratory technician 
has in medicine. He is the assistant to a trained examiner, 
providing such objective quantitative data as he can for inter- 
pretation by the trained examiner. In certain cases, as has 
been indicated, he may even be the sole representative of 
psychology in industry, functioning in the standardization of 
tests and in the determination of a set of statistical values useful 
in employing a particular test in selection. Such a job a psycho- 
technician can very well do, but his services should be provided 
with the understanding that industry is receiving not psycho- 
logical services, but technical services; that it is using in em- 
ployment not necessarily psychology but statistics slightly 
diluted with a smattering of psychology. Such services should 
not be sold under false pretenses, as has often been the case. 

This paper is limited to the selection of workers for a given 
job. The neglect of the clinical viewpoint is equally apparent 
in the use of tests in vocational guidance. In this field, where a 
correct reading of the mental abilities and defects of the 
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individual is perhaps more important than in industry, the need 
for the clinical viewpoint becomes even more urgent. It is per- 
haps impossible to overestimate, both from the point of view 
of the individual studied and the progress of applied psychol- 
ogy, the harmful effect, for example, of such a logical develop- 
ment of the statistical point of view in guidance as the program 
for long-distance guidance by correspondence, an advertising 
prospectus of which has recently been widely distributed by a 
well known publisher of psychological tests. It is impossible 
to discuss this aspect of the application of the clinical viewpoint 
in vocational selection within the limits of this paper, but the 
writer takes the opportunity to suggest the need for a re-evalua- 
tion of testing projects in vocational guidance in the light of the 
point of view presented herein. 











ANALYZING PERSONALITY 


Part I 
GEORGE C. BRANDENBURG 


Purdue University 


How often one hears it said that Mr. A or Mr. B is a very 
bright man, but that he has no personality. Sometimes it is 
even said that such men as scientists and intellectual persons as 
a class are characterized to a certain extent by poor personali- 
ties. And occasionally one hears the converse, that Mr. So- 
and-so has a fine personality, but that there is really little to 
him, that he lacks depth. Promoters, reformers, and salesmen 
are not infrequently so described. The prominent rédle which 
this term personality plays in our every-day affairs is further 
indicated by the fact that in practically all recommendation 
blanks there are numerous questions concerning the applicant’s 
personal qualities. Does he have a good personality? Is he 
tactful in dealing with other people? Is he forceful? Has hea 
positive manner? Does he coéperate readily with others? 
Is he industrious? Scores of such terms as occur in these 
questions are in common use in the literature of employment 
agencies and are indicative of the interest which employers 
generally have in other phases of the individual’s make-up aside 
from his immediate ability to do the work in question. 

What does the term personality really mean? What ele- 
ments enter into it and how are they related to one another? 
How is personality related to intelligence? What does it have 
to do with success in various fields of activity? These are some 
of the questions which must have occurred to the reader time 
and again and they are likewise questions which must frequently 
occur to any thoughtful student of human affairs. 
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We use the term as if its meaning were so well understood that 
it required no definition, but such is far from the case. Further- 
more, we frequently in our discussions use such terms as per- 
sonal and character traits as if they were synonymous and 
could be used interchangeably. Again this is not quite true. 
If we examine psychological literature we find that the term, 
personality, has a wide variety of meanings, depending on the 
viewpoint of the writer. According to Warren it is ‘‘the entire 
mental organization of a human being at any stage of his 
development.’”’ Woodworth regards personality as including 
one’s physical, temperamental, instinctive, and intellectual 
qualities. Watson, thinking of personality entirely from the 
standpoint of a behaviorist, says, ‘“Let us mean by the term 
personality an individual’s total assets (actual and potential) 
on the reaction side. By assets we mean, first, the total mass 
of organized habits; the socialized and regulated instincts; 
the socialized and tempered emotions; and the combinations 
and interrelations among these; and second, high coefficients 
both of plasticity (capability of new habit formation or altering 
of old) and of retention (readiness of implanted habits to func- 
tion after disuse).”’ A most interesting and extreme view of the 
meaning of personality is held by those few writers who believe 
that it is explained wholly in terms of the activities of the duct- 
less or endocrine glands. Of course, these investigators are 
more interested in showing that the glands are the basis of 
personality and especially of its variations, than in any defini- 
tion of the term. 

As used by the writer the term is understood to indicate a 
composite of an individual’s typical reactions, physical, intel- 
lectual, emotional, to his environment, together with his various 
physical characteristics which constitute what we call his general 
appearance. Some writers go still further in this direction and 
assert that the term represents the sum total of the individual’s 
reactions during his existence as a unified organism. It seems 
quite useless, however, and impractical to make the term so all 
inclusive as this; for it is quite obvious that in our actual per- 
ception of the personality of another we are limited to a frac- 
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tional part of his total behavior. In our ordinary judgments of 
the personality of an individual we make use of only a few’ cross 
sections of his behavior and physical characteristics. Naturally 
we realize that such judgments are inadequate, but in any 
event they are what we use in practical every day affairs and 
must no doubt continue to use. 

A little reflection, then, concerning the meaning of one’s 
personality makes it clear that it depends upon both his in- 
herited qualities and the environmental conditions which have 
surrounded his existence. We shall not be particularly con- 
cerned with the relative influences of these two factors in the 
development of personality. It should be noted, however, that 
one’s environment has somewhat more to do with his personality 
than with his character; while heredity apparently plays the 
more important part in the matter of character. 


PERSONALITY AND CHARACTER 


-The term character is genera!ly used to indicate a somewhat 
restricted part of a person’s individuality and commonly refers 
to those emotional and instinctive qualities which are largely 
innate. In any case it has little reference to the physical 
characteristics or the appearance. Such qualities as honesty, 
reliability, sincerity, and moral uprightness come to one’s mind 
in connection with the term character. In general, then, the 
term personality is somewhat more objective, more akin to the 
term reputation and has reference to the manner in which the 
individual’s behavior and appearance appeal to his friends and 
associates; it is more dependent on social judgment while 
character is more subjective and less susceptible to social evalua- 
tion. The term personality is associated with such qualities 
as enthusiasm, forcefulness, address, tact, and physical appear- 
ance in general. But there is much overlapping in the terms 
character and personality so that it is quite impossible to make 
any clear-cut distinction between them. When a sufficient 
number of critical studies have been made to form an adequate 
basis, it will, no doubt, be found desirable to set up fairly 
specific limitations of these terms. In any study of personality 
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then, it is obvious that we shall be dealing with such traits 
as enthusiasm, aggressiveness, and neatness in appearance which 
are clearly qualities of personality. But since personality in- 
cludes character, it will also be found desirable to include such 
outstanding qualities of character as reliability, sincerity, and 
moral character. At present we know comparatively little 
concerning the tendencies of such personal and character traits 
as those just mentioned to be mutually attractive, antagonistic, 
or neutral in one’s make-up. 

What likelihood is there, for example, that the intelligent 
person will be good, careful, tactful, codperative, or reliable? 
What are the chances that the enthusiastic, and optimistic man 
will be sincere, sympathetic, or broadminded? How far may we 
expect to find the individual with an outstanding personality 
possessing such traits as common sense, self-reliance, and 
originality? To what extent is a student’s grade determined by 
his personality? How far is a man’s income dependent upon 
his personality? 


AN EXPERIMENTAL STUDY 


Group I 


In an endeavor to throw some light on such questions as those 
just suggested, twenty-nine senior engineering students in a 
vocational psychology class rated each other with respect to 
twenty-three personal and character traits. At the close of the 
rating process and without any knowledge of its results, the 
class was given the Army Alpha Intelligence test. The traits 
used in the rating experiment were selected from a list of some 
one hundred fifty traits assembled from various rating and 
personnel systems. The selection was made through a process 
of preferential voting by the students so that those selected 
were judged to be the most important ones for a good per- 
sonality. These traits are: Accuracy in work, enthusiasm, 
aggressiveness, self-reliance, memory, popularity, motor ability, 
tact, general ability, reliability, coédperativeness, reasoning 
ability, general information, originality, sympathy, speed in 
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work, social and civic interest, address, sincerity, industry, neat- 
ness in appearance, appreciation of humor, and moral habits. 
Some of these traits, for example, general information, can 
hardly be called personal traits since they represent acquisitions 
of knowledge and the like rather than fixed tendencies or 
qualities. No attempt has been made to avoid this apparent 
inconsistency or to reduce the list to simple, clearly definable 
qualities. This is probably a weakness in the experiment. 
The chief justification of the traits included is that they are 
frequently used in rating and personnel work, are well under- 
stood, and are therefore assumed to be significant. 

After the traits had been selected each member of the class 
agreed to rate each of the other members by assigning him a 
rank in each trait which would represent his standing in that 
particular trait with reference to the other members of the 
group. The rating was all done in the classroom and consumed 
on the average about two and one-half hours time. There 
was no conferring among students after the rating began and 
all the results were held by the instructor as confidential. 
After the rating sheets had been handed to the instructor the 
estimates were all summarized so that each student received a 
final ranking in the group in each trait. This final rank thus 
represents the pooled judgments of twenty-eight of his associates 
concerning his relative merit in each of the qualities. It was 
then possible to assign each student a final rank not only in 
each trait but in the total of all the traits or in personality as a 
whole. For the purposes of the experiment we assume that this 
is a correct and true measure of each individual’s personality 
with reference to this particular group.'! 


1 An individual’s rank in any trait is thus the result of the combined 
judgments of twenty-eight of his classmates and since he was rated in 
twenty-three different traits, his total personality rank, that is his 
final rank, is based on a combined total of 644 separate judgments. 
It should be recalled also that twenty-seven of these twenty-nine men 
entered the Engineering School of Purdue University in September, 
1915, and graduated in June, 1919. Two of the men entered in Septem- 
ber, 1916, and finished in June, 1919. Thus, with the two exceptions, 
the men were in school together for four years. Just how intimately 
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As has been pointed out elsewhere there is no way of deter- 
mining how far these estimates really represent valid measures 
of the various personal qualities. We can determine, however, 
by approved statistical procedure how reliable or consistent 
they are; that is, how far the same ratings would be again 
obtained under the same conditions. We have computed the 
coefficients of reliability for ratings made in other groups using 
a somewhat different array of traits.2 We shall refer to the 
details of this matter a little later. It may be noted in passing 
that the reliability, while varying somewhat for different traits, 
is generally found to be high where the number of persons 
rating a given trait is as large as it is in this case. 

Table 1 shows the intercorrelation among the twenty-three 
traits as well as the correlation between each and the total 
personality as indicated by the final rank of the individual in the 
various qualities. The traits are arranged in the table in the 
order of size of the coefficient of correlation with total per- 
sonality. Referring to the table we may then conclude that 
the most important of these twenty-three traits as factors in 
the make-up of the individual’s personality is accuracy in work, 
with a correlation of 0.87; the second most important is en- 
thusiasm 0.86; while the least important so far as personality is 
concerned is moral habits, with the negligible correlation of 
0.17.2 On first thought it may seem somewhat surprising 


the members of any group of students know one another cannot well 
be determined. There is much reason to believe that the men who 
coéperated in this rating experiment were sufficiently well acquainted 
to give their pooled judgments of one another a considerable degree 
of validity. Of course, their judgments of any individual do not 
agree; such judgments never do, and no degree of familiarity would 
produce complete agreement. In nearly every case an individual is 
found to be rated in a given trait all the way from the very best to the 
very poorest, thus indicating the unreliability of a single individual’s 
judgment of another. This, however, is in itself no proof that the 
combined judgments are not highly valid. 

? The reason the reliability was not calculated for the ratings in 
this particular group was that as soon as the estimates had been sum- 
marized, the original rating sheets were destroyed. 

>In making the assumption that a given trait is relatively impor- 
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that moral habits as a quality is shown to be practically irrele- 
vant in the matter of personality so far as students are con- 
cerned. Two reasons for this have occurred to the author: 
first, there is the characteristic reaction of the average student 
to the display of moral habits by another student. In spite of 
the instructor’s warning to the contrary these students were 
probably inclined to think of moral habits as regular attendance 
at Sunday School and church, abstinence from the use of 
tobacco, non-use of profanity, etc. Naturally we should expect 
little correlation between moral habits, in such a sense, and 
excellence of personality. Second, it is quite possible that moral 
habits in the best and broadest sense of the term is not so much 
of a factor in a good personality as it is sometimes supposed to 
be. In any case it must be remembered that it is a positive 
factor even though it has little weight; in other words, moral 
habits do contribute slightly to, rather than detract from a good 
personality. In later experiments it has been found that the 
substitution of the term moral character defined as uprightness 
and honorableness, for moral habits increases the correlation 


tant in the constitution of personality according to its index of corre- 
lation, I am fully aware of the existence of an error which runs through- 
out any such series of inter-correlations. This error which is always 
present in the correlation of a series of measures or ratings with a 
second series in which the first is included, naturally tends to raise 
all the correlations somewhat. However, with the fairly large number 
of traits used in this experiment, the influence of any given trait on 
the composite is not likely to be sufficient to affect the correlations 
very materially. In any case it is unlikely that the relative rankings 
of the various traits vary much from what they would be if the two 
series correlated were entirely discrete. Furthermore, since the pur- 
pose is to discover suggestive trends in the personality structure rather 
than exact relationships, it is obvious that the presence of this error 
does not justify serious criticism of the method employed. 

The failure to introduce further refinement of statistical procedure 
is also explained by the fact that we are interested in the general 
nature of personality. It is quite 'ikely that the employment of re- 
fined and complicated statistical procedure in dealing with measure- 
ments of the kind with which we are here concerned would tend to 
confuse rather than to clarify the situation. 
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with personality in a considerable degree. One is rather dis- 
appointed also that such a desirable quality as industry should 
not receive a more cordial welcome in this group of attractive 
personal qualities. We may infer that while industriousness is 


TABLE 2 


Agreeable traits 





NUMBER OF 
VOTES 





1. Honesty, fairness im grading ..........cccccccccccees 59 
2. Courtesy and consideration.....................e00:: 53 
3. Liberal and progressive attitude..................... 47 
I ude Chita, We ue ihc ce cue Ue bbe vsdasnsencs 46 
SPE Mousa s ckkha deh Sek ceeded ces vies bakebe dee 35 
ae Utah Wing ohecutamee § 18 
NN ieee COL ok od ss wenden beleedan aa ¥es 17 
Sea INE DENI on ose 5.6 vanes aesews 4% 15 
etree, Ol. pce sees y On dc chke Meanie he oan eee 7 
eT SAE C Pee Pee Or Ee Te EET ET POP er eee 6 








TABLE 3 


Disagreeable traits 








NUMBER OF 
VOTES 
1. Lack of courtesy in the classroom.................... 88 
2. Unfair practices in grading, etc...................2+- 69 
3. Disagreeable qualities of disposition.................. 42 
, Dds 2n020d daaonsinisader ohegadbarnis whveseneh 30 
5. Irritating personal habits and peculiarities........... 29 
i, 8 6. 4 dhe dean adscnnenapeeme eek ccs 26 
i ons wal wh cand wen sihe ta nae on 20 
is INN in os na nuke cnledesdns naweed ane 18 
i a 0 cinnn bl aetinbedbsentss ncemhe 15 
10. Untidiness and carelessness in dress.................. 13 








a very valuable asset from some standpoints, it does not tend 
greatly to give one an outstanding personality. 

An examination of the table reveals some interesting tend- 
encies in the interrelationships of the twenty-three traits of 
the individual’s make-up. Perhaps the outstanding fact is the 
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tendency of all except the last three traits to correlate to a fair 
or a considerable degree with each other as well as with total 
personality. This bears out generally the results of other 
studies in this respect and warrants the conclusion that desirable 
traits of character tend to accompany one another. 

Assuming, then, as we have for the purposes of our study that 
these twenty-three traits make up one’s total personality and 
that the combined estimates are reliable, we may say that the 
excellence of an individual’s personality is dependent on the 
various traits roughly in the degree indicated by the following 
classification : 


Largely by: Somewhat by: Slightly by: 
Accuracy in work Reliability Neatness 
Enthusiasm Coéperation Appreciation of humor 
Aggressiveness Reasoning ability Moral habits 
Self-reliance General information 
Memory Originality 
Popularity Sympathy 
Motor ability Speed in work 
Tact Social and civic interest 
General ability Address 

Sincerity 
Industry 


In a similar manner the relationship of any given trait to each 
of the others may be shown. Popularity, for example, is 
determined by other qualities in this group thus: 


Largely by: Somewhat by: Slightly by: Not at all by: 
Tact General ability Appreciation of Moral habits 
Sympathy Enthusiasm humor 
Codperation Motor ability Speed in work 

Aggressiveness Sincerity 
Reliability Industry 
Accuracy in work 
Social and civic 
interest 
Address 
Originality 
Reasoning ability 
Self-reliance 
Memory 
Neatness 


Of course, such classifications of relationships are only sugges- 
tive: and it must also constantly be borne in mind that we are 
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here dealing with a very select group; that is, these students 
had all practically completed four years of training in the 
same engineering school, were all graduates of public high 
schools, and had all come from somewhat similar home environ- 
ments. Whether the trends in relationships between personal 
traits which we have found to exist in such a group would be 
found in a more representative population containing all grades 
and types of individuals can only be determined by further 
studies. 

As a further check on the question of how various traits are 
related to popularity, each of forty seniors was asked to submit 
a list of ten qualities which he found most attractive and 
agreeable in his instructors; a few days later he was requested 
to submit another list of ten qualities which he found most 
disagreeable in instructors. A total of one hundred five 
agreeable and ninety disagreeable traits appeared in their 
submitted lists. Related traits were combined and the lists 
then summarized under ten headings for the agreeable traits 
and ten for the disagreeable. Tables 2 and 3 in which the 
various classes are arranged in order of their importance accord- 
ing to the number of times they were mentioned show the 
results. 

These tables show the same genera! arrangement of qualities 
with reference to the popularity of an instructor as does the 
previous list with relation to popularity in general. It is appar- 
ent from both studies that such qualities as intellectuality, 
moral habits, industry (not mentioned in the latter lists), and 
neatness have little to do with one’s popularity. The old 
adage “Virtue is its own reward” seems entirely applicable in 
this case. Consideration for and sympathy with others, 
courtesy, a codperative spirit, enthusiasm, and cheerfulness, 
fairness and reliability are the traits which are most likely to 
make one a favorite with his associates. One would suppose 
that intellectuality in an instructor would surely be one of the 
first qualities a student would look for and admire; but after 
all students are only human and apparently crave first the same 
humane qualities in their instructor that they demand in their 
classmates. 
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Group II 


One year after the study just described a second group of 
twenty-five senior engineering students rated each other fol- 
lowing the same technique as group I, with the exception that 
nine traits were used instead of twenty-three. The traits used 
in the second group are by definition made somewhat more 
inclusive than were those formerly used. They are: common 
sense, judgment, or tact; trustworthiness, reliability, or depend- 
ability; executive ability, planning and directing; general 






































TABLE 4 
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intelligence, mental caliber, capacity to learn; resourcefulness, 
originality, or initiative; aggressiveness, energy, or industry; 
broadmindedness, tolerance, open-mindedness; confidence or 
self-reliance; moral character, uprightness, honorableness. 
Table 4 shows the intercorrelation among these traits to- 
gether with the correlation of each with total personality. It 
will be noted that the correlations are uniformly somewhat 
higher than those in the first group, but that the general trend 
is similar. Those qualities which in their display compel atten- 
tion, the qualities of enthusiasm, aggressiveness, and originality 
when combined with common sense, tact, and accuracy in work, 
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are most prominent; while moral character is of lesser promi- 
nence in the outstanding personality. The fact that moral 
character shows a fairly good correlation with total personality 
in this group whereas moral habits showed a negligible one in 
the first group is probably an indication of the difference 
between the interpretation of the two terms by the raters. 
Moral character is presumably a more acceptable term as a 
persona! quality to the student than is the term moral habits. 

While it is entirely likely that there is a considerable tendency 
for such desirable traits as we are here considering to accompany 
each other in one’s personality, it is very doubtful that they are 


TABLE 5 


Showing the reliability coefficients of the ratings in nine personal qualities 
in a group of twenty-five students 








QUALsTING Cuanvenenares 
ND 6 vsncnvicdseusdersssavdlwrssoes Wiens 0.87 
IL. cll Licddniiee dd cunnansdddcoandendecsiodl 0.85 
ENE TGhalau, o6s6 nc ceniinbisabeabatenes dh emaead 0.75 
NUNS L50 clid. ddd cs vague SUNwh cde cabemcbee occc ceed 0.74 
Cie ails bwin dle Gelb Wibw aut «Gabbe obese oaths 0.73 
SNELL. «akg Ga sea cen k wakewe se ebede ans Oeenine 0.67 
ee I ds Se NE) Oo oh es oie wh acmrpieae 0.64 
I Ee heats es ko bu cddan den hwdscaae<oon 0.63 
ES ESE a A | ea 0.58 








interrelated in such a high degree. These high indices are more 
likely produced to some extent by what is known among 
psychologists as the “halo” influence; that is, the tendency for 
an individual to judge the specific details of another’s character 
according to his general impression of him. This is presumably 
more likely to be the case where the rating is all done at one 
sittin, .ather than in several periods separated from each other 
by considerable intervals of time. 

The reliability of the judgments in this group has been cal- 
culated by the well-known method of correlating the combined 
ratings of one half of the group with the combined ratings of 
the other half. The table (table 5) showing the coefficients of 
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reliability for the different traits suggests that our results are 
entirely satisfactory in this respect. 


PERSONALITY AND GENERAL INTELLIGENCE 


Common observation would lead one to expect that a good 
personality would involve at least a fair degree of general in- 
telligence and that a high type of general intelligence would be 
more likely to be found in a person with a good, than in one 
with a poor personality. It will be recalled that general in- 
telligence as estimated by one’s associates, and personality 
are very closely related, the coefficient being 0.88; but the cor- 
relation in this case is, no doubt, affected favorably by the fact 


TABLE 6 
Showing the correlations between personality, general intelligence, and 
school grades for groups I and II 














| | 
PERSONALITY PERSONALITY | INTELLIGENCE 

GROUP CABES AND AND AND 

INTELLIGENCE SCHOOL GRADES SCHOOL GRADES 

| j | aD 

I | 29 0.51 | 0.61 | 0.56 
— - | _ 
IT 25 0.34 | 0.57 0.45 





that general intelligence was estimated in connection with the 
rating of other personal traits. It has already been suggested 
that the “halo” influence tends to increase the correlations 
between desirable traits under such conditions. Table 6 
showing the correlations between an objective measure of 
general intelligence, the Army Alpha Test, and personality in 
these two groups undoubtedly gives us a more accurate notion 
of the tendency of these two qualities to accompany each other. 


SCHOOL GRADES 


Reference to table 6 indicates that there is slightly closer 
relationship between the student’s personality and his grades 
than between his intelligence (measured objectively, not esti- 
mated) and his grades. Does this mean that those students 
who are sometimes accused of deliberately trying to “‘work”’ 
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the instructor for a good grade succeed? To ascertain whether 
this is the case or not we have correlated the various personal 
traits with school grades for group I. This will indicate which 
traits are most effective in the production of high grades as- 
suming that the traits do have a causal relationship to the 
grades. 

If we take those traits showing correlation of 0.50 or better 
as being of considerable importance, those between 0.30 and 
0.49 as having a moderate influence and those below 0.30 as 
being negligible or of slight importance in the matter of grades, 
we may then say that, in so far as grades are influenced at all 
by personal traits, the relative influence of such traits is sub- 
stantially as follows: 
Considerable influence 
Reasoning ability... 0.78 





Moderate influence Negligible or slight influence 


Motor ability....... 0.59 General ability... . 0.43 Codperativeness..... 
Self-reliance........ 0.59  ##Aggressiveness...... 0.42 Sympathy........... 0.13 
General informa- Reliability.......... 0.41 Appreciation of 
ere 0.57 Enthusiasm........ 0.34 ae . 0.00 
Tadustry........0s 0.56 Moral habits........ 0.33 
|” Re 0.50 Memory............ 0.32 
RRB in inc cssnaet 0.32 
Social and _ civic 
imterest...ccccccce 0.31 


0 ee 0.31 


This array of correlations presents splendid evidence that the 
instructor is not very susceptible in his grading to the diplomatic 
endeavors of students. The student may laugh ever so heartily 
at the instructor’s stale jokes, he may be ever so sympathetic 
with his pet theories, and he may present an immaculate ap- 
pearance in class; but apparently all this will avail him naught 
so far as grades are concerned if he hath not reasoning ability, 
mental agility, self-reliance, a good fund of general information, 
and industrious spirit, and some honesty of purpose. There are, 
no doubt, instructors who do permit irrelevant personal factors 
to enter into their grading, but the probabilities seem to be that 
such instructors are rare as compared with those who disregard 
all those factors which do not make for substantial scholastic 
attainment. 
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How far these results would be valid for other types of schools 
is problematical. Engineering subjects are of such a nature 
generally hat achievement in them can be graded rather 
objectively and accurately. It is likely that the student finds it 
much easier to “work’’ his instructor in subjects which involve 
a good deal of philosophizing and theorizing than in those which 
require mathematical precision. The writer is inclined to 
think that such attempts to influence instructors are much less 
frequent than they are supposed to be and are confined largely 
to the inferior students. 

Having made our analysis of these two groups we shall next 
attempt to discover how the performances of the men in real 
life correspond with our various estimates and measures; for 
after all, the manner in which one stands the tests in the field, 
in the shop, e.ad in the office will always be regarded as the real 
criterion of his ability. The measurement, however, of an 
individual’s success under the infinitely complex conditions of 
business and industrial life presents well nigh unsurmountable 
difficulties. What progress we have been able to make in this 
direction will be described in the following section. 


(To be continued) 
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INTRODUCTION 


Group intelligence tests can be made to yield more informa- 
tion about individuals and groups than is derived from the 
final scores. As psychologists, we have overlooked a good 
deal of valuable information because we have not paused to 
scrutinize the examinee’s reactions to the test situation in 
detail. 

Of course it is valuable to know that a group of expert 


stenographers makes, on the average, about the same intelli- 
gence test score as a group of civil engineers; or that nurses 
and bookkeepers in the Army were found to be of about the 
same level and range of intelligence. But the tests can tell 
us more than this. Indeed, we are more interested in finding 
out how the nurses differ from the bookkeepers than in finding 
out the respects in which they are alike. This paper reports 
some differences—other than differences in intelligence test 
scores—between two groups of graduate students, a group of 
industrial engineering students, a group of mechanical engineer- 
ing students, a group of men engaged in fitting themselves to 
be salesmen of life insurance, and other groups consisting of 
minor executives in a manufacturing company, high school 
students and policemen. The members of each of these groups 
have in common some such factor as academic training, voca- 
tional interest or occupational pursuit. We have raised the 
question whether their performance in group intelligence tests 
156 
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cannot be made to yield detailed information concerning spe- 
cific abilities and disabilities. Are there significant group dif- 
ferences in the relative difficulty of the several types of tasks 
comprising the intelligence examination? 

The answers to such questions would be of value to both the 
theoretical psychologists and the vocationalists. The former 
are interested in knowing more concerning the general laws 
governing interests, motives, attitudes, effects of training, 
ability to profit by experience, and a host of allied problems; 
all of which laws are discovered and verified from observing 
many selected groups in many controlled situations. The 
vocationalists have to be more specific, and are anxious to 
find means of ascertaining the interests, motives, attitudes, 
training, capabilities, etc., of their clients, as well as the 
methods of putting these forces to the best use when once 
analyzed. For example, on the basis of final scores, the army 
psychologists,' also Fryer? and Burr,’ have been able to deter- 
mine the minimum and the maximum and the range of intel- 
ligence test scores required for many occupations. But they 
have also found that the range of test scores at any occupa- 
tional level is so wide that it includes scores common to many 
other occupations. It, therefore, becomes necessary to both 
subject the intelligence examination to more detailed analysis 
and to devise means for supplementing the intelligence tests 
by measures of personality and character. 

We have limited ourselves to but one phase of the former 
task, namely, to find the relative difficulty of the several types 
of questions for groups of different interests and educational 
status. 


1Army Mental Tests, Methods, Typical Results and Practical 
Apnlications, November 22, 1918, Washington, D. C 

? Fryer, Douglas, Occupational-Intelligence Standards, School and 
Society, 1922, Vol. 15, pp. 273-277. 

* Burr, Emily T., Minimum Intellectual Levels of Accomplishment 
in Industry, Journal of Personnel Research, 1924, Vol. 3, No. 6, pp. 
207-212. 
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PREVIOUS INVESTIGATIONS 


Cobb and Yerkes‘ have been interested in the same problem, 
with special reference to army officers. They compared the 
median percentile score made by officers in each branch of the 
service with the standard score made by all branches taken 
together (considered the 50 percentile) and plotted psycho- 
graphs showing the success attained by officers in each group. 
Their results lead them to conclude that “the psychograph 
(curve representing measurements for eight types of test 
which constitute army group-examination) for medical officers 
differs strikingly from that for artillery officers or from that 
for engineers. The psychographs of the several special medi- 
cal groups have a very obvious family resemblance.” 

Bingham and Davis® have carried the investigation into 
the realm of industry. They studied the intelligence test 
records of 102 business men attending the annual statistical 
conference held at the Babson Institute, August 4, 1922. 
The personal history records of seventy-three of these men 
were sufficiently complete to classify them in respect to present 
occupation as business executives, salesmen or doubtful cases. 
The educational record of each of these men was also known. 

The intelligence examination used was not Army Alpha 
but an adaptation of it known as Bureau of Personnel Re- 
search Test VI. Eighty-three per cent of these business men 
made scores on Test VI which, transmuted into Army Alpha 
scores, gave them a rating of A or B. The median scores of 
the three occupational groups were about the same. Examina- 
tion of the personal history records showed that these men 
were, on the whole, superior business men. We have here a 
group of successful executives and salesmen of superior in- 


‘Cobb, M. V., and Yerkes, R. M., Intellectual and Educational 
Status of the Medical Profession as Represented in the United States 
Army, Bulletin of the National Research Council, 1921, Vol. 1, Part 
8, No. 8, pp. 458-532. 

5’ Bingham, W. V., and Davis, W. T., Intelligence Test Scores and 
Business Success, The Journal of Applied Psychology, 1924, Vol. 8, 
No. 1, pp. 1-22. 
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telligence. In these two respects they are very much alike. 
What does an analysis of the scores made on the six parts of 
the intelligence examination show? In their conclusions, 
the authors state: 


The salesmen, as a group, were more proficient upon disarranged 
sentence questions than were the executives. The executives, on the 
other hand, were more proficient upon arithmetic and number com- 
pletion questions. Proficiency on the arithmetic questions shows a 
negative correlation with schooling beyond grammar school. Pro- 
ficiency in opposites differentiates the occupational groups not at all 
but shows some correlation with schooling. 


PROBLEM 


In the present paper, the writer reports on the relative 
difficulty of the several types of questions on Bureau of Per- 
sonnel Research Test VI, as shown by the scores made by 
eight groups of persons of different ages, educational status 
and occupational interests. It has been our purpose to see 
if groups having some factor in common, as education or 
occupational interest, would find the same types of questions 
difficult. 


SUBJECTS 


The test records of 341 persons were studied. These per- 
sons were divided into eight groups, as follows: 


Group I. Retail bureau students 


This group consists of 14 persons, 13 women and 1 man. All of 
these were college graduates, 10 of them candidates for their Master’s 
degree at the University of Pittsburgh. All of them were interested 
in preparing to hold executive positions in the personnel department 
in retail stores. 


Group II. Industries students 


This group is composed of 28 seniors in the College of Industries at 
Carnegie Institute of Technology. They were all men in the twenties 
or thirties, interested in becoming executives or minor executives in 
the trades of printing, plumbing, building, or machine production. 
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Group III. Mechanical engineers 


Thirty-six seniors in the school of mechanical engineering at Case 
School of Applied Science make up this group. 


Group IV. Carnegie Life Insurance School students 


This group includes 36 men who attended the Carnegie Life Insur- 
ance School. Many of them were either college graduates or else had 
attended college. Some of these men had already sold insurance and 
were sent to the school by their companies, others were taking the 
course preparatory to selling life insurance. All of them had suffi- 
cient interest in life insurance as a vocation to undertake the eleven 
weeks intensive course. 


Group V. Manufacturing company office executives 


This group consists of 40 members of the ‘“‘office’”’ group of a large 
company manufacturing heating appliances. These men were in the 
offices of the company in minor-executive positions such as inspectors, 
supervisors and assistant managers. They were not actively selling 
but were interested in sales, production and service. 


Group VI. Policemen 
This group contains 81 policemen of various grades up to lieutenant. 
Group VII. Education students 


This group is cote posed of 25 members of a course in mental measure- 
ments at the University of Michigan Summer School. In the class 
were both men and women. Most of them had had several years of 
experience in teaching or school administration. 


Group VIII. High school students 


Eighty-cae high school sophomores, both boys and girls, make up 
this group. 


THE INTELLIGENCE TEST USED 


We have used the same intelligence examination as was 
used by Bingham and Davis. Bureau of Personnel Research 
Test VI is a modified Army Alpha in which the questions on 
arithmetic, opposites, analogies, true-false (disarranged sen- 
tences), information and number series are arranged in a 


*‘Ibid., pp. 8-9. Also described in Bingham, W. V., Some Group 
Tests, Psychological Bulletin, February, 1920, p. 57. 
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seemingly irregular order. The examination is of the spiral 
omnibus form, each question being slightly more difficult 
than the question of the same type which preceded it. Cor- 
rect answers are not weighted but those requiring more time, 
as arithmetic, number series and true-false, are fewer in number: 
20, 20, and 24 as against 40, 40 and 40 for opposites, analogies 
and information. True-false and opposites, following the 
army scheme, are scored R-W. Omissions on all tests count 
as errors but are not doubly penalized in the true-false and 
opposites tests. ; 

Test VI has been standardized and is published in two forms, 
Form A and Form B. We have used Form A. The usual 
time allowed is four minutes for reading the directions and 
fifteen minutes for the test proper. Fifteen minutes has been 
our time limit in all groups. However, Hansen and Ream’ 
have found that the time allowed did not materially change 
the standing of persons within a group. Total score on the 
complete test correlated 0.88 with score at end of 5 minutes, 
0.92 with score at end of 10 minutes, 0.96 with score at end 
of 15 minutes, and 0.97 with score at end of 20 minutes. 


METHOD 


In determining the relative difficulty of the six types of 
questions, account has been taken, (1) of the speed factor as 
shown in the number of problems covered, (2) of the inability 
factor as shown by the number of examples omitted and in 
error. 

The statistical measure used has, in general, been the average 
percentage of the group. The average in each case has meant 
the arithmetic mean. The procedure followed in handling 
the test records was as here described. Look first at number 
of the last question attempted. From the key, find out how 
many arithmetic, analogies, opposites, etc., have been in- 
cluded. Count how many errors have been made on each 

7 Hansen, C. F., and Ream, M. J., The Predictive Value of Short 


Intelligence Tests, Journal of Applied Psychology, June, 1921, Vol. 5, 
pp. 184-186. 
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of the six types of question. Find the number of omissions 
on each type of question. Figure the per cent of omissions on 
each type of question by dividing the number of questions of 
that type included up through the number of the last question 
the subject attempted, into the number of that type omitted. 
Figure per cent of error on each type of question by dividing 
number included (same denominator as for omissions) into 
number of errors for that type. In the case of true-false 
and opposites, multiply the number of errors by two before 
dividing. 


TABLE 1 
Average scores on Test VI 





AVERAGE 
SCORE 








I 124.2 Retail Bureau 
II 111.6 Carnegie Industries 
III 112.5 Case Mechanical Engineers 
IV 105.0 Carnegie Life Insurance Salesmen 
V 94.8 Manufacturing Company Minor-executives 
VI 38.5 Policemen 
Vil 121.6 Michigan Summer School 1924 
VIII 75.0 High School Sophomores 











There were, then, three measures for each subject, (1) 
number of examples covered, (2) percentage of each type of 
example omitted, (3) percentage of each type of example 
wrong. Besides this there was, for each of the eight groups, 
(1) the average number of examples attempted, (2) the aver- 
age per cent of omissions on each type of question, and (3) the 
average per cent of errors on each type of question. 

The final score for each subject, using the usual scoring 
method for Test VI, had previously been determined, as well 
as the average score made by each group. These average 
final scores are given in table 1. 

Group I and Group VII have approximately the same aver- 
age score. These are the Retail Bureau and the Michigan 
Summer Session groups. Both groups are composed of many 
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college gradi tes. Groups II and III have average scores of 
about the same size. These are the two applied science groups, 
industries and mechanical engineering. Group IV is the Life 
Insurance group, Group V the lesser executives group. Group 
VIII, the high school group, is next lowest with Group VI, 
the policemen, as the most inferior group. 

These means are in keeping with the norms found for com- 
parable groups with Test VI. The life insurance group here 
is above the expected norm having a mean of 105, whereas a 
mean of 105 falls in the eighth decile for a group of 537 mem- 
bers of the Carnegie Life Insurance School. The norms for 
100 college seniors place scores of 111 and 112 in the eighth 
decile. But since engineering students are possibly a more 
selected group, these means are not particularly high. Scores 
of 121 and 124 are in the ninth decile for college seniors which 
would be about where we would expect to find graduate student 
groups like Group I and Group VII. A mean of 75 puts the 
high school group in the second decile of college seniors which 
is about what we would anticipate. The minor-executive 
group with a mean of 94.8 is to be compared with a mean of 
107 found for salesmanagers at a Babson conference and of 
75 for salesmen belonging to the same company as these .ninor- 
executives. The policemen are much lower than the high 
school students and come in the second decile of a group of 
order taking salesmen, which is probably the easiest type of 
selling. 

As a whole we should say that these groups are representa- 
tive of their classes with the exception of the life insurance 
salesmen who have scores somewhat too high. 


THE SPEED FACTOR 


Since all groups were given the tests under the same time 
conditions, fifteen minutes, a comparison of the number of 
the last example attempted would give some evidence of 
differences in the speed factor. 

The difference between the number of the last example 
attempted and the final score is equal to the sum of the errors 
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and the omissions. The size of these differences follows the 
inverse order of the number of the last example attempted. 
Groups which have attempted the most examples have made 
the smaller number of errors and omissions. This is in keep- 
ing with previous experimental findings that speed and ac- 
curacy are highly correlated. The life insurance salesmen 
and the minor-executives change places in this relationship, 
the insurance group has made more errors and omissions than 
expected, the minor-executives group less. 

Test VI is so arranged that it is impossible to determine 
the speed factor for each type of question. However, the 


TABLE 2 
Average number of last example attempted 





GROUP I 
GROUP II 
GROUP III 
GROUP VI 
GROUP VII 





GROUP IV 
| GROUP VIII 


Number of last example 
attempted 140 .5)127.5)130.2}126.6|112.4) 67.5)137.8) § 


Final score 124.2/111.3)112.5)105.0) 94.8) 38.5)121.6 


Difference..............| 16.3) 16.2) 17.7| 21.5) 17.6) 29.0) 16.2 






































general conclusion can easily be made that the difficulty of 
the questions for the group is a determining factor since groups 
which have covered little ground have also made many errors 
and omissions. 


RELATION OF NUMBER OF OMISSIONS TO NUMBER OF ERRORS 


These facts are quite clearly brought out in the next table 
which shows the relation of the number of omissions to the 
number of errors for each group, and the relation of each of 
these to the number attempted (table 3). 

Table 3 gives the gross averages of errors and omissions, 
The total number attempted is not taken into account. This 
relationship will be shown in percentage form in a later table 
(table 4). The interesting points to note are: 
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1. That the average number of omissions is high where the 
average of the last attempted is low, Groups V, VI and VIII. 

2. That where the average number of last attempted is low, 
the ratio of errors to omissions is high. Group I is an excep- 
tion to this. 


TABLE 3 


Average number of errors and omissions 
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3. That groups of approximately the same speed show 
individual differences in their choice between omitting and 
making errors, Groups I and VII. 

Table 4 shows these same relationships in percentage form. 
This per cent of error means per cent of total number covered 
(number of last question attempted) that are wrong. Per 
cent omitted means per cent of total number covered (number 
of last question attempted) that are omitted. Thus, account 
is taken of the number covered when considering the number 
omitted and wrong. 











166 GRACE E. MANSON 


This table brings out very clearly several points: 

1. That, on the whole, knowledge of the material governs 
the speed factor, which is shown by the number of examples 
covered, since percentages of both errors and omissions are 
low where speed is high. See Groups I, II, III and VI. 

2. That when the examples become very difficult for the 
group, the number of omissions and the number of errors 
both increase, the ratio between the per cent of omissions and 
per cent of errors approaching a 1:1 condition. A 1:2 ratio 
is found for Groups V and VI. 

3. That groups show individual differences in choosing 
between omissions and errors, showing that it is likely that 
factors of “caution’’® and “rashness” are operative. Groups 
IV and V are noteworthy examples of this. It is questionable 
whether this urge, to be cautious or rash, becomes operative 
to any degree until the material reaches a certain degree of 
difficulty. A more detailed discussion of this relationship 
will be found in a later paper.® 


RELATIVE DIFFICULTY OF THE TESTS AS SHOWN 
BY OMISSIONS 


Another point of interest is to determine whether the high 
percentages of errors and omissions concentrate on the same 
type of questions in all groups. In the next table, table 5, is 
given the percentages of omissions of the total number tried 
for each group, arranged in the order of increasing amounts. 
It should be noted that this table shows relative difficulty 
within each group, not between groups. 

If we study the concentration of omissions by comparing 
the five groups making the highest scores (all above 100), 
Groups I, II, III, IV and VII, with the three groups making 
the lowest score (all below 100), Groups V, VI and VIII, 
certain interesting points are brought out. 


* Brown, Wm., A Study of the “‘Caution’’ Factor and Its Impor- 
tance in Intelligence Test Performance, American Journal of Psy- 
chology, 1924, Vol. 35, No. 3, pp. 368-381. 

*Manson, Grace E., The Significance of ‘‘Omissions’’ on a Group 
Intelligence Test. 
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1. The high score groups have their larger percentages of 
omissions in the number series, information and arithmetic 
tests, their small percentages of omissions on the true-false, 
analogies and opposites tests. The small percentage of omis- 
sions on information items in Group III is the only exception 
to this. 

2. The groups making lower total scores are not as consis- 
tent but have certain points in common. Opposites and 
true-false remain in the few omissions class but analogies 


TABLE 5 
Average percentages of averages of omissions on each type of question 
g g YT 

















GROUP I GROUP II GROUP III GROUP IV 
T. F. 0.000 Opp. 0.000 Inf. 0.001 Anal. 0.000 
Anal. 0.0025 T. F. 0.0018 Opp. 0.002 T. F. 0.000 
Opp. 0.005 Anal. 0.005 T. F. 0.003 Opp. 0.002 
No. 8. 0.038 Inf. 0.009 No. 8. 0.015 Inf. 0.01 
Inf. 0.052 No. 8. 0.013 Anal. 0.018 No. S. 0.033 
Arth. 0.09 Arth. 0.047 Arth. 0.028 Arth. 0.035 

GROUP V GROUP VI GROUP VII GROUP VIII 
No. 8. 0.012 Arth. 0.03 Anal. 0.000 T. F. 0.01 
Opp. 0.024 Opp. 0.09 T. F. 0.000 Opp. 0.02 
Zc. ©. T. F. 0.098 Opp. 0.01 No. 8. 0.03 
Arth. 0.044 No. S. 0.12 Arth. 0.019 Anal. 0.04 
Inf. 0.05 Inf. 0.22 No. 8. 0.024 Arth. 0.06 
Anal. 0.111 Anal. 0.28 Inf. 0.04 Inf. 0.13 














moves to the greater omissions class, having the largest num- 
ber of omissions in Groups V and VI. Arithmetic and infor- 
mation remain in the more omissions class, the same as with 
superior subjects. 

True-false and opposites are consistently among the fewer 
number of omissions in each of the eight groups. The order 
is sometimes reversed but in all groups true-false and opposites 
are found among the three lowest percentages of omissions. 
This is no doubt due to the fact that the guessing element is 
made very evident in the form of the questions, the 50-50 
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chance of being right is reacted to by the majority of subjects. 
But when the words are very difficult for the subjects, even 
this lure is ignored, for policemen omitted 9.8 and 9 per cent 
of the true-false and opposites questions. 

On the other hand, arithmetic examples are omitted more 
often than other types of questions, that is, they fall among 
the highest three percentages for all groups except the police- 
men. Number series has somewhat the same tendency al- 
though not as decided. These two types of tests are the 
least subject to guessing and also take more writing. Thus, 
for persons interested in speeding up, these would be logical 
places to omit. 

Analogies and information items offer a 1:4 guessing prop- 
osition. If realization of the chance element were operative 
alone, we should expect analogies and information items to 
stand third and fourth in the rank of omissions. But from 
their positions in the table, it seems likely that the difficulty 
of the operations had more influence. For analogies are 
omitted more often than any other items by the policemen 
and the minor-executives groups and least often by the life 
insurance and Michigan graduates groups. Information test 
percentages are irregular in position. In five out of the eight 
groups, they are ranked last or next to last. Difficulty there- 
fore seems to be the stronger force. 

Thus we might conclude that the percentage of omissions 
is controlled, (1), by the form of the question, that is, likeli- 
hood of success in guessing; (2), by the difficulty of the type 
of question; (3), by the time that the type of question required 
in solving; (4), by the operating strength of the directions 
“not to omit; and (5) by other reasons particular to the 
group or to individuals in the group.’® 


RELATIVE DIFFICULTY OF THE TESTS AS SHOWN BY ERRORS 


In this section the relative difficulty of the several types of 
questions will be shown by the percentages of error. The 


10 Supporting evidence gained through introspective reports is 
given in the article previously referred to. 
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chance factor of success on true-false and opposites was elimi- 
nated by the scoring used; each error deducted two from the 
total score. The percentages of error are shown in table 6. 
It is to be noted that opposites fall among the three items 
having the largest percentages of error in three of the superior 
groups, I, II and III, and rank third in Groups IV and VII. 
True-false ranks second in Groups I, II and VII, fourth and 

















TABLE 6 
Average percentages of averages of error on each type of question 
GROUP I GROUP II GROUP Ill GROUP IV 
Anal. 0.04 Anal. 0.07 Arth. 0.077 Anal. 0.11 
T. F. 0.068 T. F. 0.096 No. 8. 0.079 Arth. 0.12 
No. 8. 0.07 No. 8. 0.11 Anal. 0.08 Opp. 0.134 
Arth. 0.09 Arth. 0.114 T. F. 0.088 No. 8. 0.15 
Opp. 0.10 Opp. 0.118 Opp. 0.136 Inf. 0.18 
Inf. 0.16 Inf. 0.19 Inf. 0.23 T. F. 0.228 
GROUP V GROUP VI GROUP VII GROUP VIII 
Arth. 0.066 Arth. 0.076 Anal. 0.03 Anal. 0.11 
Opp. 0.09 Inf. 0.18 T. F. 0.054 No. 8. 0.12 
Inf. 0.10 No. 8. 0.20 Opp. 0.10 T. F. 0.146 
No. 8. 0.12 Opp. 0.30 No. 8. 0.13 Arth. 0.15 
Anal. 0.12 Anal. 0.35 Arth. 0.16 Inf. 0.22 
T. F. 0.134 T. F. 0.44 Inf. 0.16 Opp. 0.28 














sixth in Groups III and IV. In the three low score groups, 
opposites rank respectively 2, 4 and 6, true-false as 6, 6 and 3. 
Either true-false or opposites rank among the higher percen- 
tages of error in all of the low score groups and in all but one 
of the high score groups. Thus, when the guessing element 
is penalized in the scoring, true-false and opposites are not as 
easy as one might expect from looking at omissions alone. 
Analogies and information items are scored in the same 
manner for errors as for omissions. Information items are 
difficult for the superior groups, being the most difficult type 
of question for four out of five of these groups and next to the 
most difficult for the other one. In the case of the low score 
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groups, the information items rank 3, 2 and 5. In relation to 
the other types of questions, the information questions are 
harder for the high score groups than for the low score groups. 
The reverse condition is true for analogies. Analogies rank 
1, 1, 3, 1 and 1 for the high score groups, and 5, 5 and 1 for 
the low score groups. 

The tests dealing with numbers, arithmetic problems and 
number series, are probably the most time consuming of all the 
tests. Nevertheless, arithmetic problems are the easiest kind 
of questions for the minor-executives and policemen, and hold 
an intermediate position for the high school group. In the 
high score groups, arithmetic problems fall in the medium 
percentage groups, ranking 4, 4, 1, 2 and 5. For two of the 
low score groups, arithmetic problems are easiest. For three 
of the high score groups, they are among the more difficult. 
Number series ranks about third with the high score groups, 
standing 3, 3, 2, 4 and 2. In the low score groups, number 
series stand 4, 4 and 1. We may then conclude that the 
arithmetic questions are easier than the other types of ques- 
tions for the low score groups and among the harder types of 
questions for the high score groups. Number series are slightly 
easier for the high score groups than for the low score groups. 
On the whole, however, we may say that on the basis of errors 
alone, arithmetic and information are among the hardest tests 
for the high score groups and among the easier tests for the 
low score groups. The number series test takes an inter- 
mediate position. This conclusion is not without exceptions, 
the Case group and the high school group not following the 
order of their classification. 


RELATIVE DIFFICULTY OF THE TESTS AS SHOWN BY BOTH 
ERRORS AND OMISSIONS 


If we combine errors and omissions, certain very interesting 
contrasts stand out, as shown in table 7. 

The most important point that this table brings ovt is 
that the high score groups find the word abstractions, like 
analogies, true-false and opposites, the easier type of questions, 


GROUP DIFFERENCES IN INTELLIGENCE TESTS 171 


whereas the low score groups find them the more difficult 
types. Policemen and minor executives find the arithmetic, 
number series, and information items the easier. These are 
more concrete types of question, dealing very much less with 
the finer, more exact knowledge of words and written language. 

Interesting exceptions to the general tendency are found 
in Group III, the mechanical engineering group, and Group 
VIII, the high school group. In the Case engineering group, 


‘TABLE 7 
Average percentages of averages of errors and omissions combined 





GROUP I 


GROUP II 


GROUP Ill 


GROUP IV 





Anal. 0.0425 
T. F. 0.068 
Opp. 0.105 
No. S. 0.108 
Arth. 0.18 
Inf. 0.212 


Anal. 0.075 
T. F. 0.0978 
Opp. 0.118 
No. 8S. 0.123 
Arth. 0.161 
Inf. 0.199 


T. F. 0.091 
No. 8. 0.094 
Anal. 0.098 
Arth. 0.105 
Opp. 0.138 
Inf. 0.231 


Anal. 0.11 
Opp. 0.136 
T. F. 0.155 
Arth. 0.155 
No. S. 0.183 
Inf. 0.19 








GROUP V 


GROUP VI 


GROUP VII 


GROUP VIII 





Arth. 0.110 Arth. 0.106 Anal. 0.03 No. 8. 0.15 
No. 8. 0.132 No. 8S. 0.32 T. F. 0.054 Anal. 0.15 
Inf. 0.15 Opp. 0.39 Opp. 0.11 T. F. 0.156 
Opp. 0.158 Inf. 0.40 No. S. 0.154 Arth. 0.21 
T. F. 0.161 T. F. 0.538 Arth. 0.179 Opp. 0.30 
Anal, 0.245 Anal. 0.63 Inf. 0.20 Inf. 0.35 














success in opposites, an ability dependent upon word knowl- 


edge, drops below number series and arithmetic. Since 
mathematics is stressed in the engineering schools, rather than 
the cultural subjects, this condition seems logical. The other 
possibility is that persons interested in figures rather than 
niceties of words go into the engineering schools. The high 
school group, a mixed and undeveloped group, is irregular, 
neither the word nor the number problems predominating. 
Looked at from another point of view, the school and the 
business groups, we find that the five school groups, I, II, III, 
VII and VIII are better At handling word relations than at 











2 RES), 






™ tans SY by Ril gE ee, aceite a ee 
oe pn page cP at a 





172 GRACE E. MANSON 


handling arithmetic and general information items, whereas 
the outside groups, IV, V and VI are better at solving questions 
of general information and arithmetic. Group IV, the life 
insurance group, follows the rule of the school groups. This 
is likely due to the fact that it is a Life Insurance School group. 
The high school group, although more like the school group, 
has some of the characteristics of the “outside groups.” The 
mechanical engineers have some of the characteristics of the 
school groups, some of the “outside groups.” 

As a general conclusion, we might say that the academic 
groups have been more successful in handling abstract word 
relations than in handling items of number relation and general 
information, and that the “outside groups” have been more 
successful in solving arithmetical relations and answering 
questions of general information than in solving problems which 
involve the handling of abstract word relations. This tendency 
is particularly strong in the case of analogies and arithmetic 
problems. The impression should not be gained, however, 
that the academic groups cannot do arithmetic problems or 
that the outside groups are apt at them. The mean score 
of Group I (high score) for arithmetic problems is, for example, 
12.5 whereas for Group VI (low score) the mean score is 6.67, 
yet the first group has made a lower mean score on arithmetic 
than on any of the other types of questions and the other group 
has made a higher mean score on arithmetic than on any of 
the other questions. 

Reasons for these differences in the relative difficulty of the 
several types of problems are more in the form of conjectures 
and hypotheses than in the realm of established facts. Im- 
mediate interests, which are always a governing factor, may 
have caused one group to work one type of question with more 
ease than another type. The familiarity of the content and 
methodology is another likely cause of differentiation. 

The influence of interests makes one wonder if a change of 
environment would change the type of question answered most 
successfully. Would a group of college graduates, who had 
become successful business executives, excel in arithmetic and 
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general information rather than in analogies, opposites or 
true-false examples? Bingham and Davis" have taken up 
this problem, considering a group of successful salesmen and 
executives who had taken Bureau Test VI. They report: 
“Proficiency in arithmetic questions shows a negative correla- 
tion with schooling beyond grammar school.” ‘Proficiency 
in opposites differentiates the occupational groups not at all, 
but shows some correlation with schooling.” There then 
seems to be some evidence that this greater interest and facility 
in the abstract holds after the college period. 


SUMMARY 


Are there group differences in the relative difficulty of the 
several types of tests comprising an intelligence examination? 

To answer this question, we have studied the mental test 
records of 341 persons, comprising eight groups of different 
occupational and educational interests. The relative difficulty 
of the six types of questions has been determined from the 
number of examples attempted, the number of errors and the 
number of omissions. Although the number of cases included 
and the differences between steps in difficulty are not great, 
certain tendencies are sufficiently outstanding to be of some 
significance. The value of some of these findings is further 
enhanced by the fact that they verify the results of Cobb 
and Yerkes, and Bingham and Davis. In comparison with 
these investigators, our results show: 

1. That seniors in mechanical engineering find opposites 
and information items the most difficult types of question; 
number series and arithmetic problems among the easier prob- 
lems. The order of difficulty from easiest to hardest is: (a) 
True-false, (b) Number Series, (c) Analogies, (d) Arithmetic, 
(e) Opposites, (f) Information. Cobb and Yerkes,” with a 
very much larger group including men in all branches of en- 


" Bingham, W. V., and Davis, W. T., Intelligence Test Scores and 
Business Success, Journal of Applied Psychology, 1924, Vol. 8, No. 1, 
pp. 1-22. 

122Op. cit., p. 478. 
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gineering, found the order of increasing difficulty to be: (a) 
Number Series, (b) Analogies, (c) Arithmetic, (d) True-false, 
(e) Information, (f) Opposites. 

2. That insurance salesmen, Group IV, find analogies, op- 
posites and true-false questions easier than arithmetic, num- 
ber series and information items. The order of increasing 
difficulty is as given in the preceding sentence. Bingham 
and Davis" report: ‘‘Thus, we suggest that disarranged sen- 
tences, arithmetic and number completion problems be in- 
cluded in tests designed to differentiate prospective salesmen 
from other business men, the hypothesis being that superiority 
in disarranged sentences, coupled with inferiority in arithmetic 
and number completion, is more often typical of salesmen.” 

3. That minor-executives, Group V, find arithmetic, num- 
ber series and information problems among the easier types, 
with opposites, true-false and analogies as the more difficult 
types. Bingham and Davis" found “The executives, on the 
other hand, were more proficient upon arithmetic and number 
completion questions.” 

From the point of view of educational status, we have found: 

1. That groups of graduate students, whose college courses 
have been in the Arts College or in Schools of Education, find 
the order of increasing difficulty to be as follows: (a) Analogies, 
(b) True-false, (c) Opposites, (d) Number Series, (e) Arithmetic, 
(f) Information. This is the order for Groups I and VII. 
Group II, which is composed of industries students, follows 
the same order. In this group, the academic influence seems 
to be stronger than the influence of the vocational interest. 

2. That mechanical engineering students follow more 
closely the order for engineers than for graduate students 
specializing in the more philosophical subjects. 

3. That high school students, Group VIII, find opposites 
difficult and number series easy, which makes them more like 
the mechanical engineering students than like the Arts students. 

4. That, as a whole, the “in-school” groups, I, II, III, IV, 





13 Op. cit., p. 21. 
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VII and VIII, find the abstract word relation items, analogies, 
true-false and opposites, easier than the more concrete ex- 
amples, number series, arithmetic and information. This 
fact is brought out particularly by the comparatively larze 
percentages of errors in arithmetic and information items. 
On the other hand, the two “‘out of school” groups, V and VI, 
find true-false and analogies to be very difficult items and arith- 
metic and number series comparatively easy items. 

The fact that the information items are the most difficult 
ones for all the school groups seems to give some verification 
to the opinions of Mr. Edison and others, that our college 
graduates do not have a wealth of specific information. 

It is our belief that information of value has been gained 
from the more detailed analysis of mental test records. How- 
ever, this information must be verified by several independent 
investigators before it can be used in the service of vocational 
guidance or industry. 
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TWO STUDIES OF ATTENTION TO 
ADVERTISEMENTS 


H. K. NIXON 


Psychological Laboratory, Columbia University 
INTRODUCTION 


In this article are reported two studies of attention to adver- 
tisements, one having to do with the influence of color and the 
other dealing with the influence of pictures of people in an adver- 
tisement. The data here presented are derived from the results 
of a research previously published by the author! and are 
intended as an extension of the conclusions of that investigation. 

The experiment from which the present results were secured 
may be briefly described. In general it consisted in presenting 
two advertisements simultaneously, one advertisement pos- 
sessing the feature whose attention value was being tested, and 
the other not possessing this factor, and observing the length of 
time the subject looked at each advertisement. The full 
technique of this experimental method and results showing its 
validity have already been presented? and will not be discussed 
here. Sufficient to say that it serves as an objective approach 
to problems of attention which have previously been attacked 
by less direct methods. 

The subjects of the experiment were 30 in number, consisting 
of business men, housewives, and students in Columbia Univers- 
ity, 14 men and 16 women. The age range was from eighteen 
to fifty. In the first experiment here reported thirty-four 
advertisements having pictures of people and thirty-four having 
pictures of objects were paired. In the experiment on color 

1H. K. Nixon, Attention and Interest in Advertising, Archives of 


Psychology, Columbia University, R. 8S. Woodworth, Editor, 1924. 
2 Loc. cit. 
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forty-four colored and forty-four black and white advertise- 
ments were paired. In the first case the factors of position 
(right or left hand page), color, size of illustration, possession 
of border, and degree of complexity were kept in balance, so 
that the pictures of people appeared half of the time on tho left 
hand page, half of the time with color, and soon. In the case 
of the color experiment similar care was taken. All of the 
advertisements used were full page, of Saturday Evening Post 
size. They were bound together in a book of which the subject 
turned the pages. For the part of the experiment dealt with 
here the subject spent thirty seconds on each pair, distribut- 
ing his time between the members of the pair as he was inclined. 
Unknown to the subject the observer recorded the distribution 
of eye fixations and the following pages present the tabulation of 
the data thus derived in the case of pictures of people and of 
color. 


I, THE USE OF PICTURES OF PEOPLE AS AN ATTENTION FACTOR 
IN ADVERTISING 


The practical advertising man has always recognized the 
value of illustrations of people as a method of attracting atten- 
tion. A survey of current magazines shows that over 65 per 
cent of full page advertisements contain pictures of humans as a 
prominent feature, and it is probable that this use is on the 
increase. Academic psychology has likewise noted that people 
are prepotent factors in attention. As far as the writer knows, 
no study has ever been made to determine with exactitude the 
real efficiency of illustrations of people. Hollingworth* has, 
indeed, cited an experiment showing that persons and faces are 
more easily remembered than objects and he has stressed the 
value of suggested activity, which is likely to be the activity of 
humans. Aside from this, the topic seems to have been 
neglected. As the data here presented will indicate, this neglect 
is serious, for in any experiment on advertisements one might 
almost as well neglect size or position and might better neglect 


* Hollingworth, H. L., Advertising and Selling, p. 114. 
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color or border or size of display type than to neglect this fac- 
tor. It is, therefore, both from the point of view of the adver- 
tiser and that of the experimenter on advertising material, of 
importance that definite data be secured on this subject. The 
figures presented in this article are suggestive of what may 
develop. 

The data of the original experiment of which this work is an 
elaboration indicated that subjects, in a surprising large num- 
ber of cases, tend to first turn the eyes to advertisements hav- 
ing pictures of people in them, as opposed to advertisements 
having only illustrations of objects. For convenience the origi- 
nal figures are reproduced in table 1. 

The original data also showed that pictures of people main- 
tained a decided interest throughout the period of exposure. 


TABLE 1 
First fixations out of possible 34 (Thirty subjects) 








smmame | BD.ay, 
34 advertisements with pictures of people... 18.93 0.48 
34 advertisements with pictures of objects... 15.07 0.48 





Difference = 3.86. S.D. nie -- = 0.96. 


Averages were worked out showing the accumulated attention 
value at the end of ten seconds and at the end of thirty seconds. 
As a general summary these averages were valuable but it 
seemed desirable to have a more detailed picture of the course of 
attention. For this purpose the data are so tabulated as to 
show how much time pictures of people received during each 
two-and-a-half-second interval throughout the thirty seconds. 
This is shown in table 2 and is represented graphically in figure 
1. Since in the experiment the half-second was used as the 
unit of time recording all of the figures are in half-seconds. 

A consideration of table 2 shows clearly the efficiency of 
pictures of people as attention factors. In the columns num- 
bered 1 to 12 are given the average times spent by the 30 sub- 
jects on the 34 advertisements having pictures of people, cal- 
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culated for each five half-seconds during the total thirty second 
exposure. By the method of presentation the group having 
pictures of objects and the group having the pictures of people 
had an equal chance to attract attention and had there been no 
difference in their attention value the averages in each five half- 
second interval would be 2.50 for each. It will be noted, how- 
ever, that in most instances the values in table 2 are consider- 
ably greater than this, and the averages of the averages range 
from 2.77 to 3.14. This means that at no time during the thirty 
seconds were pictures of objects as efficient as their rivals. The 
small S.D.’s of these averages indicate that they are reliable and 
by these figures there is not one chance in ten thousand that in 
any interval the true average would fall as low as 2.50, the point 
at which the two kinds of illustrations would be equal. It may 
be said that these results are substantiated by two other experi- 
ments which will not be discussed here, in which other groups of 
subjects and other material gave averages even more favorable 
to pictures of people. 

In figure 1 these facts are presented in graphic form. It 
will be noted that pictures of people begin with a superior record 
for first fixations (FF), the curve rising for about twenty-five 
half-seconds. This indicates that not only does this device 
attract immediate attention but it serves to hold interest and 
in this respect is probably superior to any other yet tested. 
This first period of rise of the curve is followed by a gradual fall, 
the curve never approaching, however, in the total thirty 
seconds very much nearer the mid-line than it was at first. 
If we adopt the somewhat misleading graphic expedient of 
allowing the area below the curve to represent relative attention 
to advertisements having pictures of people, the superiority of 
this group is evident to the eye. 

From the original experiment there are also available data 
showing the memory value of advertisements having pictures 
of people, as derived from a recall memory test. That value is 
indicated on the figure by the column at the right. From this 
it is apparent that the superior attention getting power of these 
advertisements is reflected in greater frequency of recall. 
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It would be interesting to know the real reason or reasons for : 
the advantages shown by these advertisements. We may 
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. speculate that it arises from an interest, either innate or acquired 
ie as a result of many experiences, in human beings and in all 
He representations of their persons and acts. This is, of course, the 
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old theory of “human interest.” It seems to the author, 
however, that there is likely to be more involved than that. 
For one thing, the situations in which people are presented are 
not so likely to be apparent at a glance. The time taken ‘“‘to 
see what it is all about” is likely to be longer and the advertise- 
ment thus gains extra credit. It is likely that many other 
factors come in to influence the final showing. It would be 
foolish, then, to think of a picture of a person as being compar- 
able in simplicity as an advertising device to color or border or 
type. Much more experimental work is necessary before we 
can hope to tell exactly why it is that such a picture is more 
attractive than one of some common object. 

From the practical point of view it should therefore be 
understood that there is no magic by which an indiscriminate 
sticking of such pictures of people into an advertisement is 
going to give that advertisement superior attention power. It 
is not as simple as putting in color. By a proper use of pic- 
tures of humans the advertiser can very probably add consider- 
ably to the attractiveness of any advertisement, but what that 


proper use is remains for further investigation. 


Il, THE ATTENTION VALUE OF COLOR IN ADVERTISEMENTS 


Franken and Hotchkiss‘ found that colored advertisements 
had a 13 per cent greater recognition memory value than an 
ordinary black and white page. Kitson® reports that the use 
of color is greatly on the increase since 1912. These two inves- 
tigations are practically the only ones available on this impor- 
tant practical question of the value of the use of color as an 
attention device. The impression is widespread that color is 
very effective and millions of dollars are spent every year 
under the idea that if the advertisement is only given color it is 
sure to dominate its black and white competitors. 


‘ Hotchkiss, G. B., and Franken, R. B., The Attention Value of 
Advertisements in a Leading Periodical, published by Graduate School 
of Business Administration, N. Y. University, 1920. 

5 Kitson, H. D., Minor Studies in the Psychology of Advertising, 
Journal of Applied Psychology, 6, 1922, pp. 59-68. 
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The data of this present experiment may serve to throw some 
light on this question. The results and tabulations were derived 
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in exactly the same way as in the case of pictures of people and 
with the same subjects. They are presented in table 3 and 
figure 2. 
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From a consideration of the table and the figure it is apparent 
that color is surprisingly inferior in attention power. Even in 
attracting initial attention (FF in the figure), for which it is 
ordinarily used, it is not nearly as effective as pictures of people. 
What initial advantage it does possess it loses very rapidly, so 
that after ten seconds the black and white competitor comes to 
be slightly superior, as is indicated by the fall of the curve for 
color below the mid-line on figure 2. Color does, indeed, show 
considerable memory value, about that found by Franken and 
Hotchkiss, but in general the use of color as an attention device 
under modern advertising conditions would hardly seem to be 
warranted when one considers the great extra cost. The truth 
is, perhaps, that not color as such but difference or novelty or 
change are the basic attention factors and in a magazine where 
colored advertisements p.evail any one advertisement need not 
expect to profit especially in the way of extra attention. This 
does not invalidate its use for artistic purposes, of course, 
and from this point of view color may well be worth all it costs. 
It is likewise probable-that in media where the use of color is 
infrequent its utility may be greater, as may also be the case 
where it is employed in some unusual or startling manner. In 
general we would merely urge here that it should not be too 
blindly accepted as a potent attention device. 


CONCLUSIONS 


1. Pictures of people are effective attention devices in adver- 
tisements. Interest in them increases for a considerable time 
and they have a high memory value. 

2. The results of this experiment show color not to be so 
effective as an attention device as is generally supposed. It 
neither attracts great initial attention nor serves to hold 
interest. Whatever its general utility, in the absence of further 
experimental evidence it should not be regarded as an especially 
valuable attention factor under modern advertising conditions. 
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NOTES ON RATING 
PERCIVAL M. SYMONDS 


Teachers College, Columbia University 


RATING VERSUS RANKING 


More and more use is being made of rating scales in per- 
sonnel work in industry and in education for the quantitative 
determination of otherwise unmeasurable traits and qualities. 
Although rating scales are generally preferred, ranking also is 
sometimes used and has generally been considered the more 
reliable. By rating I mean the assigning of a position on a 
scale of already defined steps. Rating is the method used in 
assigning a value to a composition on the Hillegas Scale or to 
a sample of handwriting on the Thorndike Scale. Rating is 
the method we use in the assertion that a child is in excellent, 
good, fair or poor health, the adjectives used roughly defining 
the steps on a four-point scale. By ranking I mean the placing 
of individuals in order as in arranging a gymnasium class in 
order of height or in sorting the cards in a pack in order from 
ace to king. If we think of individuals as differing in quali- 
ties in certain ways as from little to much, good to bad, desir- 
able to undesirable, we may rank persons in such qualities 
as leadership, cleanliness, sportsmanship, and the like. At 
one end we place the individual with little of the trait in 
mind and at the other end the individual with much of the 
trait, trying to make each individual in the series exhibit more 
of the trait than his predecessor. 

It is commonly thought that ranking is more reliable than 
rating because it demands a closer comparison. Allport 
(Social Psychology, 1924, p. 128) says ““The ranking method, 
available only in rating an actual group all of whom are known 
to each rater, is more accurate. . . . . Comparisons are 
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more concrete and definite than in the scoring method.” In 
rating, comparison is made with roughly defined steps or 
classes in the scale and the individual is placed in the nearest 
fitting class according to the opinion of the rater. But in 
ranking, one individual is compared directly with another. 

The following experimentation was made to determine the 
facts. ‘Two seventh grade teachers rated on a graphic scale 
a class of forty pupils on seven traits and seven habits. The 
school was organized on the departmental system so that the 
class was seen by the two teachers equally long and equally 
often. After a week the same teachers ranked the same pupil 
on the same traits and habits. An exactly similar program 
was carried out by two other teachers in the same school 
except that the ranking was done first and the rating second 
to allow for practice effect in our conclusions if there should 
be any. The traits and habits used were: 


Honesty Copies another’s work 
Obedience Conforms to rules 

Courtesy Avoids passing in front of others 
Orderliness Keeps desk in good order 
Cleanliness Has clean hands 

Sportsmanship Is a good loser in a contest 
Promptness Puts away work quickly 


The traits and habits were chosen primarily because of 
their prominence in school life and their availability for ob- 
servation rather than for their importance. 

The test of the relative reliability of the ratings as against 
the rankings was to compare the coefficients of correlation of 
the two teachers working on the same classes on any trait. 
That is, teacher A correlated with teacher B in rating honesty 
0.472. The same two teachers correlated in ranking the same 
group in honesty 0.396. The average of twenty-eight coeffi- 
cients by rating was 0.438 and the average of twenty-eight 
coefficients by ranking 0.445 (using Pearson’s correction to 
Spearman’s p which is obtained in using the Spearman rank 
formula for correlation). The two methods give nearly iden- 
tical results. In another similar set of ratings and rankings 
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found in another school the same result held—rating and ranking 
were equally reliable. Also in a college class experiment in 
rating and ranking the difficulty of words in spelling, ranking 
had an average correlation with the true difficulties on the 
Ayres’ spelling scale of 0.8966, rating had an average correla- 
tion with the true difficulties of 0.8973, and a second ranking 
a correlation of 0.8842. We may conclude then that rating 
and ranking are equally reliable. 
Knight (1924) says, 


Judges who are presumably equally competent rate the same person 
as almost wholly honest, half honest, rather dishonest, or an out-and- 
out cheat. This disagreement is the product of legitimate variations 
in knowledge about the person and of varying standards of honesty 
held by the judges themselves. The way to avoid this pitfall is not 
to use a rating involving concepts of virtues, but a system of ranking 
persons according to their relative merits. The question should be 
not, ‘‘How honest is he?’’ but ‘‘Is he more or less honest than this 
person or that?’’ 


Knight’s objection to rating scales is not wholly an objec- 


tion to their differences in reliability—he is objecting to the 
tendency to rank high or low on a rating scale as a whole. 
One teacher might give a class an average rating of 4 on a 
rating scale in honesty and another teacher give the same 
class a rating of 2 and yet the two might correlate perfectly. 
In using the ranking method we can transmute the rank» into 
sigma indices by means of the tables such as are found in Chu 
(1922) or into percentiles by means of the tables such as are 
found in Haught (1923), and can assume that the means of 
different groups are the same, an assumption which probably 
is nearer the truth in most cases than taking the means to be 
as different as may often be found on rating scales. On the 
other hand, every one that I have asked tells me that rating 
is more pleasant than ranking. The graphic rating scale seems 
to be most easy to use. Ranking when the groups become 
large grows confusing and the effort to make fine distinctions 
between individuals becomes irksome. Our results show that 
the fine distinctions simply are not made. 
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I should like therefore to suggest an improvement in rating 
schemes which would keep the advantages of both methods. 
Most rating schemes are like this: 


RatinGe CHart A 


Pupil’s name 
School 


Directions for using the Rating Chart 


. Let these ratings represent your own judgment. Do not confer 
with anyone in making them. 

. In each trait or characteristic named below compare this pupil 
with the average pupil of the same age. 

. In any particular trait disregard every other trait except that one. 
Many ratings are rendered valueless because the rater allows 
himself to be influenced by a generally favorable or unfavorable im- 
pression which he has formed of the person rated. Do not rate 
a pupil high on all traits simply because he is exceptional in some. 
Children are often very high in some traits and low in others. 

. Place a cross somewhere on the line running from ‘‘very high’’ to 
‘‘very low’’ to indicate this child’s standing in each quality. You 
may place your cross at any point on the line. It is not necessary 
to locate it at any of the division points or above any descrip- 
tive phrase. 

. Do not study too long over any one trait. Give for each the best 
judgment you can and go on to the next. 

. Give a rating for every trait. 

. The ratings will be held strictly confidential. 


Hea.ttu—lIs he generally healthy and vigorous? 
Bad Poor Average Good Excellent 





LEADERSHIP—Does he take the lead in school affairs or does he follow 
others? 
Always Rather Average Rather Masterly, 
follows tends to tends to not eas- 
others follow be a ily in- 
leader fluenced 





The usual method with such a scale is to go through the traits 
for one individual and then turn the sheet to the next indi- 
vidual. Even though instructed to rate all individuals on one 
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trait before turning to the next trait, no direct comparisons 
can be made since only one page is visible at a time. To 
make use of the close comparison which is demanded in rank- 
ing the following rating scheme is recommended: 


LATING CHART B 
Rated by 
School Shaetate ys ..Grade. . 


Directions for using the Rating Chart 


. Let these ratings represent your own judgment. Do not confer 
with anyone in making them. 

. In each trait or characteristic named below compare this pupil 
with the average pupil of the same age. 

. In this particular trait disregard every other trait except this one. 
Many ratings are rendered valueless because the rater allows 
himself to be influenced by a generally favorable or unfavorable im- 
pression which he has formed of the person rated. Do not rate a 
pupil high on this trait simply because he is exceptional in some. 
Children are often very high in some traits and low in others. 

Place a cross in one of the compartments running from ‘‘very high” 
to ‘‘very low’’ to indicate each child’s standing in this quality. 

. Do not study too long over any one child. Give for each child the 
best judgment you can and go on to the next. 

3. Give a rating for each child. 

. The ratings will be held strictly confidential. 

. Try to let the percentages guide you as to the number of crosses to 
fill in each compartment. 


Trait: HEALTH 


Is he generally healthy or vigorous? 


4% | 11% 4% 





. il 21% 28% 21% 
PUPIL | WERY “ - . : vunat noon VERY | 
BAD AD POOR A ys iF ; Goop 


Charles. . 
William 


George... 


Such a rating chart keeps the desirable features of the graphic 
rating chart and also permits the close comparison of ranking. 
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To be sure the ratings for any one individual are spread over 
several sheets, but as in any group test the ratings for the 
several tests for any individual may easily be brought together 
when the numerical values of the graphic ratings are measured. 

Whatever such a chart would contribute toward increased 
rating accuracy, it would probably in no way do away with 
the necessity of having three or more qualified and competent 
persons rate independently in order to have a final pooled 
rating whose reliability could be depended upon for individual 
diagnosis. 


THE SIZE OF THE HALO EFFECT IN RATINGS 


For some time users of rating devices have noticed that 
ratings of human traits are inaccurate because the rater’s 
judgment of the trait in a certain individual is influenced by 
his general impression of that individual. So far as I am able 
to determine Webb in his excellent and only too little read 
monograph ‘Character and Intelligence’ was the first to 
notice this halo effect in 1915. On page 70, he says ‘‘Let us 
suppose, for instance, that the observers, in estimating the 
intelligence qualities, are biased in the direction of marking 
subjects who possess other desirable qualities too highly, and 
vice versa.”” Thorndike (1920) seems to be the first to notice 
this phenomenon in this country and to use the term halo 
in identifying it. At that time he said, “The magnitude of 
the constant error of the halo, as we have called it, also seems 
surprisingly large, though we lack objective criteria by which 
to determine its exact size.’ In this paper partial correla- 
tions are used to determine the size of this halo effect. 

As previously described, correlations were found between 
the ratings of the two teachers on any trait or habit. That is, 
teacher A correlated with teacher B in the ratings on honesty 
0.472. Composite ratings of the traits were found by adding 
together the ratings of the seven traits for each child. This 
composite was taken as the general impression of the child by 
the rater. Then partial correlation coefficients of the second 
order were found for the ratings on each trait with the com- 
posites for each of the raters made constant. 
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1. The halo effect which heretofore has been merely assumed 
is here demonstrated to be a reality. Seven trait ratings have 
their correlations raised by 0.245 by the halo effect. Seven 
habit ratings have their correlations raised by 0.177 by the 
halo effect. 


TABLE 1 
Coefficients of correlation between ratings of teacher A and teacher B 





COEFFICIENTS 
WITH 
ZERO ORDER | COMPOSITES 
COEFFICIENTS) OF A AND B 
MADE 

CONSTANT 


DIFFERENCE 








Honesty 0.471 .193 —0.278 
Obedience 0.387 -—-0.036 | —0.423 
Courtesy 0.406 110 | —0.296 
Orderliness 0.190 104 —0.086 
Cleanliness 0.470 553 0.083 
Sportmanship 0.360 —0.360 
PEE nes cine} cpr so cenaeera age en 0.448 Of —0.354 





Average 0.390 ; —0.245 





Copies another’s work 0.587 —0.117 
Conforms to rules 0.313 —0.269 
Avoids passing in front of others.....| 0.306 —0.190 
Keeps desk in good order 0.331 ; —0.221 
Has clean hands 0.338 —0.061 
Is a good loser in a contest 0.488 —0.224 
Puts away work quickly 0.256 —0.155 





Average 0.377 4 —0.177 














2. With our data we are not able to demonstrate with 
statistical sureness that there is a real difference in the rating 
of traits and habits. But there do seem to be differences 
which are real. Obedience loses 0.423 with halo made constant 
while cleanliness gains 0.083 with halo partialled out. The 
difference is not one of habits versus traits. Possible reasons 
for a large halo effect in any trait or habit are (1) the trait or 
habit is one which is not easily observed, (2) the trait or habit 
is one which is not commonly observed or thought about, such 
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as one which is not usually emphasized in a classroom, (3) 
the trait or habit is not clearly defined, (4) the trait or habit 
is one which involves reactions with other people rather than 
mere personal behavior, (5) the trait or habit is one with high 
moral importance in its usual connotation. 

The ratings mentioned in this paper were made by four 
able teachers of Kaahumanu School, Honolulu, Hawaii: Miss 
Grenville Hatch, Mrs. E. Lemon, Miss Ilda Astleford and Miss 
E. Astleford. 
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A TEST FOR CLASSIFICATION OF STUDENTS IN 
CHEMISTRY 


WINIFRED F. HYDE 
AND 
J. P. GUILFORD 


University of Nebraska 


The test here discussed gave such gratifying results that the 
writers feel justified in reporting their experience with it. The 
test is the outgrowth of an attempt to solve a problem which 
was brought to the department of psychology by an instructor 
in chemistry. 

At the above-mentioned university, there are two beginning 
courses in chemistry: Chemistry 1—five hours credit—a course 
for those who have had no high school chemistry; and Chemis- 
try 3—three hours credit—for those who have had one year of 
high school chemistry; both courses to prepare the students 
for the same advanced work. Chemistry 3 has always had an 
undue number of failures, many of whom for some reason or 
other needed more thorough drilling in the fundamentals of the 
subject, and had they entered Chemistry 1, would have stood 
a better chance of making a passing mark. According to 
custom, at mid-semester those who showed need of more 
elementary work in the subject or a prospect of failure were 
advised to go into Chemistry 1, but with the inconvenience, 
in some cases, of changing their semester schedule. The 
instructor wanted to know if a test could be devised which 
would detect these students so that they might be advised to 
enter Chemistry 1 at the beginning of the semester. 

Two main factors are probably responsible for failure in 
Chemistry 3, namely, lack of ability for chemistry, and lack 
of preparation in high school. Our test, accordingly, contained 
two parts, Part I, which we will call a Psychological Test, and 
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Part II, a Chemistry Information Test. The instructor had 
found through experience that the students are most likely to 
fail in the solution of chemical problems. These problems are 
of a rather uniform type, involving the use of ratio and propor- 
tion, and requiring the ability to see analogous relationships. 
Our psychological examination therefore emphasized that type 
of problem and was composed of four tests: 


Test 1, consisting of twenty arithmetic problems with the insertion 
of a few simple chemical problems which were typical of the kind the 
student would have to solve in the course. 

Test 2, a word analogies test, a very few of them involving chemical 
terms. 

Test 3, a form analogies test, such as is used in the Thorndike test 
for college freshmen. This presents the same kind of problem as in 
Test 2, except in the form of non-verbal material. 

Test 4, a number series completion test, such as is used in the Army 
Alpha and other group tests. 


The Chemistry Information test was composed of the 
following: 


Test 5, a sentence completion test, the blanks to be filled with chemi- 
cal terms found in a miscellaneous list at the top of the page. 

Test 6, a true-false test, containing twenty statements of well-known 
facts in chemistry. 


The total possible score in the psychological test is 70: 
weighting the arithmetic test by doubling the number right» 
and for the chemistry information test, 55 points, or a total 
combined score of 125. Since the aim was to pick out the least 
capable chemistry students, the tests were made very simple 
and the time long enough so that only the slowest could not 
finish. The total time for work on the tests amounted to about 
twenty-two minutes. 

Two alternative forms were provided, and although an 
attempt was made to make them of equal difficulty, Form I 
proved to be a little more difficult in the information part, as 
will be seen in the table of medians (table 1). 

The range was sufficiently great to allow for good discrimina- 
tion of ability as shown in the distribution curves in figure 1. 
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The curve for the psychological test is skewed to the right, 
which makes for better discrimination among those in the 
lower quartile,—a condition we tried to produce by making the 
test easy. But the curve for the chemistry information test 
is skewed in the opposite direction, which makes it more easy 
to pick out the very superior rather than the very inferior in 
this test. The test is too difficult for the purpose for which 
it was intended. 











TABLE 1 
Medians 
Seen CHEMISTRY | COMBINED presen 
POE cidwis. ive hicie. exveree sathe 41.62 14.83 56.33 107 
SS ee oo re -| 41.55 18.8 60.55 106 








But the proof of the value of a test is the pragmatic one: 
does it work? The correlation of the tests with the semester 
grades is very significant. It is disturbed by only one fact, 
that seventeen of the students at the beginning of the semester 
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went into Chemistry 1 upon the advice of the instructor. The 
latter was given the names of the lowest ten per cent in the two 
tests, and it was upon this basis and a conference between 
student and instructor that they were advised to take the more 
elementary course. But neither the instructor nor any of those 
who had anything to do with grading the students in Chemistry 
3 knew any of the scores of the students until the end of the 
semester. 
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We have included in our correlations eight of the students who 
went into Chemistry 1 and failed, assuming that they would 
have failed also in the more difficult course, but did not include 
the nine others who passed in Chemistry 1 because we are not 
sure that. they would have passed in Chemistry 3. The 
coefficients of correlation are given in table 2. 

The correlations would tend to show that the psychological 
test is a much better criterion of ability to succeed in general 
chemistry than is the test for chemical information retained 


TABLE 2 





CORRELATION 


WITH GRADE cies 





+0.448 = 0.0537 
Psychological Form II +0.649 = 0.0388 
+0.566 = 0.0455 


+0.204 0.0648 
+0.437 = 0.0545 
+0.331 + 0.0599 


Chemistry 
Information 


+0.453 0.0535 
+0.583 + 0.0435 
+0.517 + 0.0493 


Combined 
score 











from a high school course. This agrees well with the opinion 
of the instructor, that failure in chemistry is not so much due 
to lack of preparation in high school as it is to lack of native 
ability. It also accounts for the fact that eight of the seven- 
teen who made low scores in the test failed although they went 
into the easier course. 

But coefficients of correlation do not always tell us just how 
well we can select the potential failure, or what mistakes we 
might make by selecting an arbitrary passing limit for a test. 
Since the psychological test correlates better with success in 
chemistry than does the chemistry information test, and even 
better than the two combined, it would be wise to take the 
score in that test alone as a criterion of success in the course. 
Table 3 shows what per cent of the students were failed or 
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conditioned in Chemistry 3 for each degree of success in the 
psychological test. 

Thus, those who fall below 20 in the test are almost sure to 
fail, and also half of those between 20 and 30. It would be 


TABLE 3 





SCORE FAILURE CONDITION | PER-CENT F ANDC 





per cent 
10-19 | | 100 
20-29 | 7 | 50 
30-39 =| } | 21 
40-49 

50 





TABLE 





SCORE 

STUDENT Ree I> Raa INSTRUCTOR'S STATEMENT 
sy- | Chem-| » 

: asi he m=! Total 

|chology| istry | 








7 19 | 66 | Not overly bright 
55 | 26 | 81 | Lazy 
44 | 20 64 | Does not work 
18 65 | Lazy. Poor record. Pals with 
boys who do not work 
14 | 63 Really should not have been 
conditioned. Has worked it 
off with good examination. 
Football. Doing well the 
second semester 
22 | 66 | No statement 
24 66 | Had been out of school. Hard 
to adjust himself 
13 | 60 | “Sluffer.” Bright 
19 61 | Outside work handicaps 
| 25 | 65 | All right but sickly 





well, then, to advise all those below 30 to take the more elemen- 
tary course unless they showed sufficient reasons on other 
grounds why they are able to pass successfully the more dif- 
ficult course. 
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We cannot overlook the fact, however, that this method 
would eliminate only a third of the failures, as can be seen from 
the table. Of the 22 who made a score above 30 and were failed 
or conditioned, many reasons other than lack of ability con- 
spired to prevent them from coming up to our expectations. 
Those who fall between 20 and 30 may be classed as of doubtful 
ability. But the twelve who made a score above 40 (the median 
is 42) are surely not lacking in ability. We asked the instructor 
for statements with regard to these twelve students, and 
invariably his opinion agreed with our supposition. The state- 
ments are given in table 4. 


TABLE 5 





SCORE 





| ic | INSTRUCTOR'S STATEMENT 
| Psy- hem- 
|chology| istry | Total 





] 
24 —5 19 Older student; slow; hard 
worker 


32 Very slow 


| 
6 | 4 20 | Hardworking, slow 


26 37 | Seems capable; much inter- 


ested in chemistry 








Four students with scores below 30 made a grade of 80 in 
Chemistry 1. A statement from their instructor (table 5) 
helps to clear up these cases. 

Three of these, because they were slow, were evidently 
handicapped in the tests, which although allowed a generous 
amount of time, hurried them too much to be able to do their 
best work. 

Taking all these things into consideration, the tests proved 
their value to classify students in the two chemistry courses. 
The question is raised whether, since it is native ability and not 
preparation in high school which is most essential for success in 
chemistry, some of the students of very high ability who have 
had no high school chemistry could not carry the more difficult 
and briefer course and thus save time in their university work. 
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Such a plan has not yet been tried, but our results would seem 
to justify such an experiment. The results also verify the 
fact that purely psychological or intelligence tests are on the 
whole a better criterion of success in college than are entrance 
examinations upon material learned in high school. 





CONCLUSIONS 


1. By means of a psychological test given at the beginning 
of the school year and taking not over twenty minutes of time, 
we are able to eliminate two-thirds of the failures in Chemistry 
3, who lack the ability, and to save about half of these from 
failing in beginning chemistry by placing them in a more 
elementary course. 

2. A psychological test given to freshmen is of more value 
for predicting success in college than are examinations on high 
school subjects. 


NOTES AND NEWS 


FELLOWSHIPS IN THE PSYCHOLOGY AND EDUCATION OF THE PRE-SCHOOL 
CHILD 


The Merrill-Palmer School of Detroit, Michigan, is offering for the 
year 1925-1926, three fellowships for graduate study in the field of the 
psychology and education of the pre-school child. 

A preference will be given to students who are candidates for higher 
degrees. Some universities, by special arrangement, are willing to ac- 
cept work done at this school as part of the requirements for a higher 
degree. It is entirely possible to do experimental work which will serve 
as the basis of a thesis for a degree. The fellowships pay $1000 each. 

The Merrill-Palmer School offers the following facilities: 

Two nursery school centers: One for children between eighteen 
months and three and one-half years of age, with an enrollment 
of twenty-five, and the other for children between three and 
five years, with an enrollment of thirty-five. 

A psychological laboratory in which all of the children of both 
schools are carefully measured and re-measured. This labora- 
tory has now completed the standardization of a new series of 
tests for children between eighteen months and five and one- 
half years, by half-year periods. The standardization was based 
upon between five and six hundred children. 

A consultation center to which physicians, parents, and social 
workers refer young children for diagnosis and advice. The 
center is equipped to make mental measurements, to give com- 
plete physical examinations, if these are not already provided 
for, and to make social investigations. Problems of behavior 
are analyzed, and advice given about treatment. Parents are 
advised about the educational environment of young children. 

The school is equipped to offer excellent courses in the health and 
nutrition of young childhood, which may be taken as a minor by students 
specializing in psychology. 

Applications giving full particulars of the academic background and 
of previous professional experience, if the candidate has had experience 
in schools, clinics, or social agencies, should be mailed to the Merrill- 
Palmer School before the end of the present academic year. 

Hexen T. Woo.tey, Px.D., 
Psychologist and Director of 
the Nursery School. 
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Dr. Donald A. Laird, Colgate University, will be the chief psy- 
chological editor of Industrial Psychology, a new scientific publication 
which will make its appearance in January, 1926. Mr. Percy 8. Brown, 
works manager of the Corona Typewriter Company and President of the 
Taylor Society will be chief industrial editor. Each issue will contain 
80 pages of reading matter devoted to the problems of employment, 
personnel, industrial relations and other problems connected with 
industry. Hopeful but impossible notions are to be culled by having 
both editors pass on each paper before publication. A special rate of 
$4.00 a year is offered to those subscribing before the first issue. Ad- 
dress Industrial Psychology, Box 34, Hamilton, N. Y. 

The JournaL or ArppLiep PsycHoLoey extends a cordial welcome 
to this new contribution. 


The Eighth International Congress of Psychology will be held at 
Groningen, Holland, from September 6 to 11, 1926. Invitations have 
been sent to about 200 well-known psychologists. Others who desire 
to attend are requested to apply to the First Secretary, F. Roels, 86 
Maliebaan, Utrecht, Holland. 


On May 14 to 16, 1925, at Ann Arbor, was held a meeting of the 
Taylor Society, an international society to promote the science and the 
art of administration and of management, under the auspices of the 
University of Michigan. Of special interest was a paper presented by 
C. 8. Yoakum, Professor of Personnel Management, University of 
Michigan, on Experimental Psychology in Personnel Problems. This 
was followd by discussion led by Prof. A. W. Kornhauser, School of 
Commerce and Administration, University of Chicago, and Lillian M. 
Gilbreth, Frank B. Gilbreth, Inc., Monclair, N. J. 


Dr. Harry D. Kitson has accepted a position in the Department of 
Psychology at Columbia University. He has been connected for some 
years with the Department of Psychology, University of Indiana, 
Bloomington, Ind. 


Dr. Ada Hart Arlitt, formerly of Bryn Mawr College, now with the 
Cincinnati Central Clinic, will become head of a Department of Child 
Care and Training to be established next year in the University of 
Cincinnati. 
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G. M. Rucu. Improvement of the Written Examination. Scott, Fores- 
manandCo. x+193pp. Price $1.80. 

During the past two decades there has been a growing amount of 
experimental data on the reliability—or rather the unreliability—of 
teachers’ marks. The general conclusion common to all the studies 
reported in the technical literature is unaminous—examination grades 
and semester grades vary widely not only from one instructor to another, 
but the grading of any instructor is highly unreliable. In other words, 
the measure of relative school success or failure most commonly used 
is in point of fact so largely a chance affair that the proper placement of 
a given individual pupil is bound to be grossly in error in a large pro- 
portion of the cases. The measurement of the achievement of educa- 
tional goals is by the same token subject to the same limitations insofar 
as these measurements are a function of the typical examination grade. 

All of this is a matter of a b c’s for the educational technician. Yet 
the fact remains that very little has been offered by way of remedy. 
Wood, Monroe, McCall, Toops, Knight are a few of the names that come 
to mind relative to those who have given some constructive suggestions. 
What has been needed is a book which would summarize the results of the 
necessarily piecemeal activities of the investigator, evaluate them 
critically, analyze the aims of education relative to examinations, and 
map out a program about which the garden variety of teacher could do 
something. Standardized tests, useful as they proved and will con- 
tinue to be, do not answer the need. Apart from other weighty con- 
siderations, they are not adapted to the relatively short time intervals 
at which successive measurements are desirable. 

The book here under review performs a notable service in line with 
the above considerations. Dr. Ruch has not only admirably summar- 
ized heretofore scattered conclusions, but adds a considerable amount 
of experimental data on his own account to show the relative merits of 
different types of examinations. The theoretical and technical dis- 
cussion is well within the grasp of the average classroom teacher and is 
marked by scientific conservatism rather than any tendency to enthusi- 
astic overstatement. There is no attempt to buttress absence of experi- 
mental data with dogmatism. The educational practioner in the class- 
room will be most grateful for the inclusion of directions for preparing 
adequate types of examinations together with much illustrative material 
in various kinds of subject matter such as chemistry, biology, literature 
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and composition, French, Latin, physics, spelling, reading, history, and 
manual training. 

The six chapter headings will indicate the content and organization 
of the book: Chapter I, Functions of Written Examinations; Chapter 
II, The Criteria of a Good Examination; Chapter III, Sources of Error 
in Written Examinations; Chapter IV, Types and Construction of the 
Newer Objective Examinations; Chapter V, Experimental Studies of 
Several Types of Objective Examinations; Chapter VI, Statistical 
Considerations Related to Examination Technique. The Appendix 
contains a complete high school content examination as well as some of 
the illustrative material referred to above. The summaries and ques- 
tions at the close of each Chapter are exceptionally well worked out. 

In the judgment of the present reviewer the book should find a place 
in all elementary courses in educational tests and measurements as well 
as in teachers’ reading circles, study groups, etc. To quote from the 
Preface by Dr. Ernest Horn: ‘‘There has now developed a new type of 
test program. . . . . These new and more perfect methods of test- 
ing fill a need which cannot be met by the use of standardized tests. 

Dr. Ruch has performed a real service in presenting the 
evidence concerning the reliability of various forms of tests and in 
illustrating so clearly the different ways in which these tests may be 
prepared. There is no question . . . . but that this book marks 
out the next big field of improvement in testing the results of teaching.” 

H. H. RemMers, 
Purdue University. 


JoHn Monk SAUNDERS AND GEORGE PALMER. Brain Tests. G. P. Put- 
nam’s Sons: New York, 1925. Pp. 95. $1.50. 

Adieu to crosswords! Here we find a small book, with pencil attached, 
by which we can test our brains and ascertain just how our mind works. 
Part of the jacket resembles the crossword cover but the book itself is 
filled with abbreviated psychological tests which could not have been 
made more intriguing. 

A key and an “‘average”’ score is given for each test in the back of the 
book whereby the reader may check up his powers of observation, range 
«° information, ability to follow directions and tread through a maze, 
make change or try his skill at geometric figures. 

I predict considerable success for this book, and think that psy- 
chology will receive a little more popularization from it. What it will 
tell the reader about himself is difficult to say, but he will certainly 
find it interesting. 


Donatp A. Latrp, Pe.D., 
Colgate Psycholegical Laboratory. 
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NATALIE KNEELAND. Cases in Retail Salesmanship. Merchandise 
Manuals, A. W. Shaw Company, 1924. Pp. 189. Price $1.50. 

Any one who can imagine the ignorance and trepidation with which 
a young salesgirl approaches her first customer in a department store 
can understand how great is the need for aids for retails salespersons. 
A number of aids are already available. There are several textbooks on 
retail selling besides the long list of books covering salesmanship in 
general. Courses are offered by correspondence, and training is offered 
by most department stores. In addition to these general helps for sales- 
persons there are a number of books giving technical information about 
the goods sold in department stores. In spite of the volume of such aids 
there is still room for another kind of help. Salespersons find it hard to 
pass general principles of selling to concrete instances. And they find 
the masses of technical information about goods quite beyond their 
power to assimilate. Recognizing these difficulties, Doctor Charters 
and his associates in the Research Bureau for Retail Training, of Pitts- 
burgh have prepared a series of sales manuals that have as their aim the 
presentation of facts in their concrete setting and the recommendations 
of practises in the concrete. 

The number of manuals announced by the publisher to be in prepara- 
tion is seventeen in all. The first one, ‘‘Cases in Retail Salesmanship,”’ 
is an attempt to apply the case method of instruction to all the depart- 
ments of a department store. It is a collection of 135 accounts of actual 


sales, some reported by students of the Bureau, some by shoppers. 
They are reported in dialog form. The sales were selected as illustrative 
of certain types of situations such as ‘Knowing what is in stock;’’ 


> 6 


‘Selecting merchandise appropriate to the customer’s taste;’’ ‘“‘Know- 
ing when to approach the customer;’’ ‘‘Handling two customers at once.”’ 
For example,under the heading, “Finding out what the customer 
wants by asking questions,’’ appears the following dialog: 
Salesperson—Is there something for you, madam? 
Customer—Well, I was just trying to decide. 
Salesperson—Are you looking for yourself? 
Customer—No, I was thinking about a dress for my daughter. 
Salesperson—Does she require a girl’s or junior size? 
Customer—She is just my size. 
Salesperson—We have some lovely new sport silk frocks. Would 
you care for something like this? 
Customer—Oh, that’s just what she wants. I heard her speak of 
having one, the other day. 
Salesperson—lIs she dark or light? 
Customer—Her hair is red. 
Salesperson—Oh, then this same dress in tan and brown would be 
lovely on her. Isn’t that a lovely color? (showing dress). 
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Customer—And how pretty she would look in it! She loves tan 
and brown so much. 

Salesperson—The girls are wearing these dresses so much now for 
sport wear. 

Customer—lI believe I’ll let you send that up. 

At the close of each account questions are presented which are in- 
tended to lead the student to analyze the sale and determine ivs strong 
and weak points. References are also given to several books on retail 
selling. 

Several errors crept into this manual: On page 30 “‘fallacy’”’ is mis- 
spelled; on page 33, yoke; on page 52 the question, ‘‘When will this be 
out?’’ should be attributed to the customer instead of to the salesperson; 
on page 178 appears the phrase ‘‘principles . . . . was;’’ on page 
183, ‘‘iridescent’’ is misspelled. 


NATALIE KNEELAND. Waists. Merchandise Manuals. A. W. Shaw 
Company, 1924. Pp. 126. Price $1.50. Hosiery, Knit Underwear 
and Gloves. Pp. 126. Price $1.50. 

Freponra JANE RinGo. Girls’ and Juniors’ Ready-to-Wear. Mer- 
chandise Manuals. A. W. Shaw Company, 1924. Pp. 160. Price 
$1.50. 

The manuals devoted to various commodities are compilations of the 
facts about the commodities which a salesperson would find most useful 
in ‘‘talking up’’ her goods. For pedagogical reasons they are arranged 
in the form of questions and answers, such as: 

Question: ‘‘What different qualities of cotton are used in under- 
wear?”’ 

Answer: ‘‘There are many grades of qualities of cotton. The most 
important to know are the Sea Island, Egyptian, American 
Upland, and Peruvian.”’ 

Then follow paragraphs on each of these. Each section is ended by 
‘‘Test Questions.’’ A section in each manual is devoted to Methods of 
Teaching, much of the material in this section is the same in all the 
manuals. 

A unique and much-needed section of the manual on Girls’ and 
Juniors’ Ready-to-wear contains a vocabulary for describing values. 
A “‘black-list’’ shows words that salespersons should avoid, such as 
cheap, classy, clever, cute, elegant, grand, sweet, etc. Instructions are 
given to use words conveying definite ideas instead of general ideas. 
For example, instead of saying, ‘“This is a lovely blue,’’ one should say, 
“This is Delft blue, or cadet blue.’’ A long list of words that may be 
used in describing texture includes airy, clinging, filmy, fleeey, sheer, 
supple, etc. Words describing different styles are artistic, conservative, 
draped, fitted, flaring, jaunty, ornate, severe, swagger, ultra, etc. For 
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the sake of this section alone every retail salesperson should study these 
books. The practical value of all the aids offered by this series of man- 
uals will undoubtedly insure their wide acceptance by those who are in 
charge of training retail salespersons. 
Harry D. Kitson, 
Indiana University. 


Helmholtz’s Treatise on Physiological Optics. Translated from the Third 
German Edition. Edited by James P. C. Southall. Vol. I. The 
Optical Society of America, 1924. Pp. xxi, 482. 

At a meeting of the Optical Society of America in 1921 it was proposed 
to commemorate the hundredth anniversary of the birth of Helmholtz 
“in a more useful and substantial way by bringing out the long-delayed 
English translation of the Physiological Optics, and accordingly aspecial 
committee was appointed to have charge of this business.’’ Let it be 
said at once that the Optical Society, and more especially Professor 
Southall and his collaborators in the arduous task of translation and 
editing, have performed a notable and valuable service by publishing in 
English ‘‘one of the four or five greatest monuments of human genius 
in the scientific line.’’ 

The French have had their translations of Helmholtz sooner than we 
have. The Handbuch der physiologischen Optik first made its appearance, 
in four installments, between the years 1856 and 1866. Within a year it 
was published in French by E. Javal and N. Th. Klein. Die Lehre von 
den Tonempfindungen appeared in 1862 and was translated by G. Guér- 
oult six years later and supplemented by an appendix after the third 
German edition in 1874. But in biding out time we have come into 
possession of much more serviceable versions of Helmholtz’s works. 
The present edition of the Optik by Professor Southall, even if for no 
other reason than that it is a translation of the third German edition, 
is more valuable than the French one. And A. J. Ellis’ version of the 
Tonempfindungen is in a class by itself. 

Professor Southall and his committee decided that the third German 
edition was beyond question the one to be reproduced in English. This 
edition was brought out in three volumes after Helmholtz’s death, under 
the editorship of W. Nagel, in collaboration with Professors A. Gull- 
strand and J. von Kries, between 1909 and 1911. Nagel followed the 
text of the first edition instead of the second, which meant the exclusion 
of certain of Kénig’s researches but gave, on the other hand, a more 
faithful picture of the extraordinary brilliance with which Helmholtz 
dealt with phenomena which took him into the fields of physics, mathe- 
matics, physiology, psychology, and philoscphy. The edition was ex- 
panded to nearly double the size of the original by the addition of new 
material in the field of physiological optics contributed by the editors. 





Ba 


lee ae 


2s 


Tot Ope py 


Se es 


Ce 2 eee ee eee ee 


ee ee 


tate 


Re 
2 
om 
‘ 

- 


Oy aeher 


oa oe 


DE ee ee ae PRE pee amare ee pe a ee 


PAT ROIY 


210 BOOK REVIEWS 


Readers of the English translation, then, will have all of this material 
before them, and in addition, significant new contributions which have 
been made to the subject in the last decade and numerous excellent foot- 
notes by Professor Southall and his collaborators. 

The first volume, Anatomical Descriptions and Dioptrics of the Eye, 
contains, in addition to all the material of the German edition, an en- 
tirely new chapter by Professor Gullstrand on his own remarkable re- 
searches in ophthalmoscopy; a bibliography of more recent literature 
on anatomy of the eye compiled by D. H. Hooker which, ‘‘although it 
does not pretend to be a complete list by any means,’’ has nearly 200 
titles; numerous new foot-notes and references to literature; and a 
portrait of Helmholtz which appeared in the third volume of the German 
edition. In the preparation of the first volume the editor was assisted 
in large measure by D. H. Hooker and L. D. Weld. 

The English-reading scientific world is under a debt of gratitude to 
the American Optical Society for the appearance and very excellent 
preparation of Helmholtz’s great work, and especially to Mr. Adolph 
Lomb without whose ‘‘continual advice and encouragement the achieve- 
ment would never have been accomplished.”’ 


Helmholiz’s Treatise on Physiological Optics. Translated from the Third 
German Edition. Edited by James P. C. Southall. Vol. II. Pub- 
lished by the Optical Society of America, 1924. Pp. x, 480. 

The second volume of the third German edition of the Optik appeared 
in 1911, one year after the third volume. The delay was due to the ill- 
ness of the editor, W. Nagel. After Nagel’s death von Kries assumed the 
responsibility for the completion of the second volume. Nagel had 
already prepared parts of an appendix for the second volume on adapta- 
tion, twilight vision, and the duplicity theory, which were included by 
the new editor together with an appendix of his own on normal and 
anomalous color systems and theories of vision. These additions by 
Nagel and von Kries to the original text of Helmholtz are reproduced, 
of course, in the English translation of the second volume which now 
follows close upon the appearance of the first volume. 

Psychologists will find the contents of the second volume, sensations 
of vision, of more immediate interest to them than those of the first 
volume. Here one has Helmholtz’s great researches on visual stimula- 
tion, simple and compound colors and their attributes, contrast, etc., 
and the appendices by Nagel and von Kries. The English edition con- 
tains, in addition, a chapter by Dr. Christine Ladd-Franklin on the 
nature of color sensations. In this chapter Dr. Ladd-Franklin has dis- 
cussed certain of the weak features of the Helmholtz theory of vision, 
reproduced the facts and diagrams derived from Kénig’s itaportant 
researches, which are not elsewhere fully treated in the English trans- 





BOOK REVIEWS 211 


lation since the editors decided to follow the third rather than the second 
German edition, and given an account of her own development theory of 
color sensations. The English volume also contains three entirely new 
notes especially prepared by von Kries in simultaneous contrast, the 
connections between various forms of color vision in dichromats, and 
methods for preparing the luminosity of light of different colors; and an 
impressive bibliography, compiled by the editor, of works relating to 
sensations of vision which have appeared since 1911. 

What has already been said about the preparation of the first volume 
is equally true of the second. Professor Southall and his collaborators 
deserve the highest praise for bringing before English readers such an 
excellent version of Helmholtz’s monumental work! In the preparation 
of the second volume the editor was assisted by H. Laurens, M. Dres- 
bach, L. T. Troland, and E. J. Wall. 

C. C. Prart, 
Harvard University. 
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NEW BOOKS AND PAMPHLETS RECEIVED! 


Books and pamphlets for review should be sent to James P. Porter, 
Department of Psychology, Ohio University, Athens, Ohio. 


Abnormal Psychology and Education. Frank Warts. D. Appleton 
and Company, 1924. 

Challenge of Childhood, The. Ina 8. Witz. Thomas Seltzer, 1925. 

Coéperation in Adult Education. E.ten C. Lomparp. Home Educa- 
tion Circular No. 6. Bureau of Education, Washington, D. C. 
34 pp. 

Genetic Studies of Genius, Vol. 7. Lewis M. Terman. Stanford Uni- 
versity Press, Stanford University, Calif. Price $5.00. 848 pp. 

Graphic Methods in Education. J. Harotp Wituiams. Houghton 
Miffin Company, 1924. Price $2.00. 

Human Conduct and the Law. Mary C. Love. George Banta Pub- 
lishing Company, Menasha, Wisconsin. 318 pp. 

Lefthandedness, A New Interpretation. Luis Parson Beaurort. The 
Macmillan Company, 1924. 

Legal Provisions for Rural High Schools. Wit11am R. Hoop. Bul- 
letin No. 40, 1924, Bureau of Education, Washington, D.C. 60 pp. 

Problems in Physical Education. James FrepEeRiIcK Rogers. Phys- 
ical Education Series No. 5. Bureau of Education, Washington, 
D. C. 19 pp. 

Psychotechnik der Beroepskeuze. J.L. Prax. Bij. J. B. Wolters U. M., 
Groningen, Den Haag. 272 pp. 

Purposive Speaking. Rosert Wrest. The Macmillan Company, 1924. 

References on Education for Citizenship. Library Leaflet No. 30, 
January, 1925. Bureau of Education, Washington, D. C. 16 pp. 

Statistical Method in Educational Measurement. Antruur 8. Oris. 
World Book Company, Yonkers, N. Y. 337 pp. 

Statistics of State School Systems. Frank M. Putiuurps. Bulletin 
No. 31, 1924. Bureau of Education, Washington, D. C. 42 pp. 

A Study of 260 School Consolidations. J. F. Apev. Bulletin No. 32, 
1924, Bureau of Education, Washington, D. C. 39 pp. 

Ways of the Mind, The. Charles Scribner’s Sons, 1925. 336 pp. 

Yiddish Press, The. An Americanizing Agency. Morpecart Sores. 

Teachers College, Columbia University. 1925. 





1 Mention here does not preclude further comment. 
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Studies from Columbia University, Teachers College 


Changing Conceptions Relative to the Planning of Lessons. Lois Correy 
Mossman. No. 147, 1924. 

Content and Form in Tests of Intelligence. Epwi1n Maurice BaILor. 
1924. 

A Comparative Study of the Mental Capacity of Children of Foreign 
Parentage. May Bere. No. 154, 1924. 

Detailed Factors in Latin Prognosis. Oriir M. Ciem. No. 144, 1924. 

Diagnostic Study of the Subject Matter of High School Chemistry, A. 
SAMUEL RaupH Powers. No. 149, 1924. 

Evaluation of English Literature in the High School. Cuartes SUMNER 
Crow. No. 141, 1924. 

Measurement of Educational Need, The. Paut R. Morr. No. 150, 
1924. 

Some Values Derived from Extensive Reading of General Science. 
Francis Day Curtis. No. 163, 1924. 

Study of Intelligence Test Elements, A. Leona Vincent. No. 152, 
1924, 

Tentative Inventory of the Habits of Children from Two to Four Years 
of Age, A. Rutrn Anprus. No. 160, 1924. 

Values of New Type Examinations in the High School. Sreruine G. 
BRINKLEY. No. 161, 1924. 





Di glee SRT IAS Dei Sie 
TST Oe SI A pe I ORES 








ao 


2 
% 
’ 
J 
; 
a 


